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EPITOME 
GEOMETRY: 


BEING © ; 


Third, Fifth, Sixth, Eleventh and Twelfth Books 
of EUCLID; with their Application to ſeve- 
ral of the moſt Uſeful 


* 


maticks. 
80 


EUcLIDs Second Book and Deftrine of 
Proportion, Algebraically demonſtrated. 
To which is ſubjoin'd, 


Solide; Vulgarly, Decimally and Praftically, with 


ſeveral Works: Likewiſe, Directions for Meaſu- 
ring Board and Timber; Making Veſſels of ns 
Bigneſs; Taking the Plan of any Cou x Tard, 
Garden, 8c. 40 

gular ier. 


5 Second Edition, caretully Corretted. 


By William Alingdam, 
Teacber ot the MA THE MATICKS. 


London, Printed for Richard and William Mount, and 
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A Compendious Collection of the Firſt, | 


Parts of the Mathe-| 


A Treatiſe of Meaſuring Superficles and 
the Cuſtoms uſed by Arriſicers in Meaſuring their | 


The cutting the Five Re- 


Thomas Page, in Poſtern-Row, on Tower-Hill, 1714. 
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1 Jai - Sciences than Great 


Men; and more eſpecially 


i Your! Pordſhips to gory 


Care ſo weighty a Concern, as 


= the Management of our N- 


vl Forces is committed, upon 
which (next under God and 
our Gracious King) the ſole 
Weltare of this' Nation de- 
x 'T Anal not trouble Your 
Lordſhips with an Account 
” of, the edle and Excel- 

lency of G E MET RV, 
only Nehls [ ſhall ſay, that no 
ö Bade its as bld as ty World, 
and that the Piolomyer, who for 
ſexeral Years Sway d the E. 
| len Steprer, were great En. 
| | couragers 
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couragers of this ſort of Learn | 


ing, of which the many vo- 


lumns ftow'd in the Alexan-" 
Gian Library (had not the 
Flames deſtroy d them) were 
a ſufficient proof; I cquld 


alſo mention divers Princes atid 


Noble Men of latter Ages, who 


have been great Lovers of this 


moſt Admirable Science 
As to its Utility, daily Ex- 


perience confirms the great 


Neceſſity of it, and particu- 


tion and Marine Architeſte, 
which without the aid and 
aſſiſtance of thisScience would 


be wholly imperte& and uſe- | 


Jeſs. 
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more might 
i 119} ion hereof, but 
ſhall deſiſt, and beg a fa. 
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vourable Cenſure from your 
Lordſhips of this ſmall, K. vi 
am bold to ſay) uſeful Trea- 
tiſe, fince it has a tendancy to 
promote the Publick Good, 
F which if your Lordfhip: ſhall 
| pleaſe to Vouchſafe , will 

reby Encourage 
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doe their Contrivance. 
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Geometry, nat onh in ſexeral parti 
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is maniſeſt; for 4s much a5 upon it arg 
moſt other Feiences,; {ame of which are 
Moment to Man. Kind, that apart af 
ledge thereof, all our Actions and Tran/atiqnt 


=| 


Rhetoick to recommend. it, the great and 
continual uſefulneſs, with che wo leſs pleaſure 


that attends its Knowledge, are ſufficient Mor 


tives, u#t only to enduce, a 
Study of it. 


For to this Ant all Fabricks, from the vat 
magnificent &truc tur to the meaneſ} Cottage, 


Le Gentleman may Sur yen hir 
 Meaſwe his Timber, Commrive. bis BA 
e Fountains, Aquaguiks, &. and if 
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| BZ ale an Exerciſe of the Mind ſoim i with chat 
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Is underſtood it aright, would not repent E 
changing many of his beloyed Paſtimes, tor 
this greater and more uſeful. Recreation. /: 
The, great Delight and Pleaſure alſo of this 
duch 's not-leſs evident to thoſe who are not 
Enemies to the Art of Thinking, but will 


of the Boch, to be the more noble ſort of RE. 

Any For in the conſideration of the fim. 
peep parts of the Boch, vin. Points, Lines and 
5 ur faces, variety of | delightful Properties are 
cover d. whith ſurprize our Mind with un. 


L S expettel Truth and Con viction, and lay 4 


Foundation to mam Noble and Uſeful Rules 
of Practice, not onh in ſeyeral parts of tbe 
Mathemadcks, hut alſo'in many ier of 
Common Life. ; u ne, 
h! hort, Time would Jail do Enumerate the 

7 vaſt A dWantages that attend this moſt Excel- 
lent and almoſt only Science, to Perfonrin'all - 
| Stations; and of "aff Free fam whatſoever 
Snfomuch! that no'Perſan'canbe | ſatd to be com. 


pPleath accompliſhed," virbone om Competent 
Ken ee id Ane el 851 
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Fut no longer to write-in praiſe of Hercules, 


or cammeyd that. which none hut inconſiderate 


Perſons dich ever diſcommend, let me come. to _ 3 


have preſum d to Entitle, AnEpitome of Geo. 


poſeng. of which, I have. carefully endeavauf d 
to rank the Fropoſitions in ſuch order, as to de- 
pend uon each other, and from them babe drawn | 


their principal Scholions and Cortallaries; 


Alſo in the Hemonſtration hereof, I havenot 
ſtricthj follow d one particular Method, but i 


: 
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clear aud natural to cuncej ve. 


©: To this alſo in ſubjoin d a Treatiſe of, * 


ring; in whith I have not only piven the Geome- 
{rical Reaſon of finding the Content of moßß of 
the Bocis herein mentioned, hut have alſo appli- 
ed them to Fraſtice in the Meaſuring of Arlifi- 


nd Methods hiaw prattiſed by them. © 
In the next place, I have Exhibited the man- 
. by no * | | 


wetry, 10 6: (mpendiaus. Contra2tion f che "il 
Firſt, Third, Fiſth, Sixth, Eleventh. and 


baye chang'd it to [uch that I thought moſt 
FN; or * 8 


Teri Works ,andtherein bave ſhown the Cuſtoms i 
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1 (he fire the Caurteous Reader to 9 
| that the Preſs and 
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= ge the ſhape of one Vi ſſel to ameher 
_— ad of what Dimenſions in am Form, to make 
11 bold am Quantity of Corn, Liquor, &c. 
'Laftly, I have ſhown bow to tate the Plan 

of wy 15 Yard, Garden, &c. At alſo ib 
manner of Cotting "and Meaſuring the Five 
Repu Planck Bode? SE rk 
* Thefe are the Principal Matters in ſtore 
herein Contained, and what 1, the meet to 
ache the Reader with. 
"What I have elfeto ſay is, that i in whit is heves 


after delivered, any Miſtake be committed, or ſome 


things uo 6k clearly exprefs'd as they might haue 


„ Natures are the Cauſes of 

fach Eff 955 f s ever attending 
and Frailty 12 latter; an 2 #ndoubtedly it 
vi ee with the Canan Fate of all Books, to 
indy necept 54 whit is here offer d, and freely Par- 
Aon the Errors 3 that 
| Treatiſe to the Reader, 


are hi 
is the hear deſire ter Real Friend 
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Theſe four Points , 2 placed between four Quan 
tities is the Note of Proportion, " if the four Quan” 
tities ſtand in this order, a: h. 4d, they are thus 


do be read, as 4 har Party 


This Note ( ih before any parcel of Quantities, 
U them to be in continual proportion, as = 


3 are thus to be read. ON ſo is 


0 Letters placed in this manner 7 notes Dl. 
viſion, and ſhews that a muſt be divided by 6. 


92 I Bont cn 
<= 3 85g" ngle a 810 41 190 Mr 9 
A rhe Triangle ade 2% OW, ou 


Alfo 2 x b +< c denotes that à is to be multiplyed 


Underſtand hell e by 
the difcrefice of two Quantities. 77 


Laſtly, . W. D. ſtands for which Was to be de: 
monſtrated. 


Take Notice alſo, 1. That in the Scheams of . 


' the following Theorems, the Lines drawn for 
"T7 of Demonſtration are oh ſpeck'd. m_ 
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2 That in 27 Theorems tis ſufficient to fup- 
that Parallel Lines can be drawn, drawn, Perpendicu- 

2 Angles fram d, and other Figures de- 

ſcrib d; pr manner of doing them is ſhe 
the problems that come a ftr. 
WF That for the Convenience ol 6 1 

e put all the Deſinit iont together; as alſo all the 
Ibeoremt, numbering them ſucceſſively Notwitch- 
Manding which, it will be moſt 2 for the Read · 
er to peruſe them ſeverally ; that is, thoſe Deſini- 
tiont relating to Plain Geometry, before he enter 
on the Plain Theorems; and the other Definitions, 
before thoſe of Solids. And that be may readily 
know when thoſe Definitions begin, I have incerted 
theſe words (Of pen over the firſt e 
and There. 6 
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| EOMETRY, as to its Nane, fignifies 
properly no more than the Meafuring 
of the Earth; but in general, tis defined 
to be the Science ot nitude, ot Con- 


. 


tinued 2uantity, whoſe Parts, though never fo valt, 


or remote, are by its own. Principles and Demon- 
rations underſtood, and exadtly meaſur d; ſo that 


it hath the whole Univerſe fot its Subject, and is in- 
deed the moſt pute of all the Marbemarick Sciences. 


It is principally divided into two Parts, vis. Spe- 
culative and Prattich. a og is that which is 
employ'd about demonſtrating the Properties of 
Magnitydes : The Pratlick. is that which teacheth 
how to deſcribe and meaſure thoſe Magnitudes; 
and as the firſt hath his Theoreme, ſo. the later hath 
his Problems. e * 


Of this Science, ſhall therefore lay down in the 
firſt place ſuch Definitions and Principles, as ought 


duly to be weigh'd and conſider'd by the Reader, 


befohe he paſs to the Denanſtration and Practice of 


— 


that which follows. . 
But before we entet on the Deftaitions, it may 
not be amiſs to inform him of the And ot Maęni- 
tudet, which are Three, vix. Length, Breadth and 
Thickneſs, or à Line, a Superſice, and a Solid. A 
Line being generated by the modion of a Point; a 
Super ſice by the motion of a Line, and a Solid by the 
motion of aS uperfce; and hich way ſoever a Solid 
Y 4 9-8 11 68 
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3 
is moved, it ſtill de but a Solid. Now, what 
à Point, 2 Line and Superſine are, the following De- 
 finitions ue declare unto you. 
A 375 4 6. menſians. „„ a 
1 is that which * . 
2 no part, as the prick A. 
2 2 "Afrait or right i „25 18 the 
MENT diftgnce betwixt two * 
point 4 of 170 4B. are 4 ; 5 
to 170 5 a Triangle a n toget er, Ire 
Ly OP = which hath TI 
3 iet is that ic (4 
Treats Wh thickneſs. © 


5 ain Superficies is the ſborteg Space that 
a be deſcribed between one ot more 74g6t Liner, 


ag is bonnded by them. 
J. A plainorrightlin'd. angle isrnade by the meet- 
of two right linen BA, Ca, as the >» 


Ah B AC. Note, the Kroger of 

the three Letters point out . 

_ Angle as by Angle BAC is underſtood 
| the Angle A. 

6. ACircle is a plain Figare enclos'd by e 
call a Peripbery, ot Circumference, umo which 
_ one Polnt within the Figure all lines drawn 


A 


val, and theſe lines are called Red:afs, or 


| Send iametert, as the Figure A BCD. 
Vi. And that point in the middle of the Figure 
noted with E, is call d the mer. 1 
r 
frat ic tarouga tde 
Cemey, and is bounded on both - 
: fides by = Ci — — divi 
irele into two 8 as 9 
the line AC oy 


As *®©»% «@ 2 ww a 
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, A Semicircle is half the whole Cel, being 


contain d betwixt the Diameter, and that part 
the Circumſerence cut oft by it, as 1 % 7 | 
10. A Segment of a Circle; is à part cut off by a 


riebr line (Jeſs than the Diatterer) 


drawn witbin the Circle, anti the 
ter than a Semicircie, as the Fi- 


le 
gure A or Z. 


11. A Sevtor is form'd by: part Foo 

mers _ 
drawn from the Center to the Cir- 
-cumfer<nce, as the Figures C and 8. 


of a Circle, and two Semidia 


[| 
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12, Every Circle, whether great or fail. 18 Wp 
pos d to be divided into 260 equal parts, call'd De- 


grees, and each Degree again into 6 Minutzs 
and every Minute imo 60 Seconds, and ſo to Thirds, 
Fourths, ic. The reaſon,of dividing. it into 380 


13. The Meaſure of an Angle, is 
an Arch of a Circle deſcribed from 


the Angular Point, and lies inten-. 


cepted betwixr the. fides, - as the 
Arch BC, Now ſo many Dzgrees 
and Minutes as are in the Aten G. 
meaſure of it, or of the Angle Ad. 
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— is, becaule this ber will admit of moſt I 
equal Dipiſſons, as 2 2. 5. 6. 7. r. And there- 
fore the beſt way to divide a Circle as atosil . | 
firſt to divide a Circle as atorefaid, is, firft to divide 
it into 4 equal parts, then one of theſe into 7 equal YH 
next one of theſe into 6 equal parts, 2 la- f 

ly one of theſe 6 into 5 equal parts, one af which 
Suu: Degree, or the ves pen of the hole 
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is the. 
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Ps A plaiz right lin d Angle may be right or 
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15. A Right Angle is that which hath an Arch 
of 90 Degrees for its meaſure, as:the\Angle ABC. 
16. An Oblique Angle may be Acatelor Obtuſe.” 
17. An acute Angle is tbaie 
which is leſs than a rigbt Au. „ 
&/e, or go Degrees, as the An- DUN 
. me EBC XI 
18, An obtuſe Angle is that . 
which is greater than a bt 
Aale, as the Angle DBC. 


19. Righr lin'd Figures are ſuch, as are contained 


under ſtrait Lines. 


C ; ai LEO Ft 3-4 | 
20. Of three fided Figures, that is, an Eguilate - 


ral Triangle. which hath the three 
- fides equal to each other, as the Fi-. JAS 
gure 4. | * 


"21. An _Ioſceles Trille hab A f 
5 B\. 1 


only two of the ſides equal, as the 
figure B. ee e ws 
22. Triangles have alſo receivd 
Names from the nature of their 
Angles ; as if the Triangle has one 
right Angle, it is call'd a right An. 3 1110 
gled Triangle, as the figute BAC, In which B 4 
is termed the Boſe, CA the Perpendicular, and 
the fide BC that ſubtends the right Angle the Hi. 
potenuſe. n 2 


* 


23. If a Tridngle. has no right Angle io it, "ts 


termed an oblique angled Triangle; and if ſuch 
Triangle have one obruſe Angle, tis call'd an obtuſe 
angled Triangle: Bur if no obtuſe or Right Angle 
then an cate angled Triangle, * 


* . 
Ss * pn » * 4 » ff ad 
* 
o * n 
© % g 
a - 24 
A - * A ' 7 


1 44 % 


3 1 
om n 2 * P + i a 
— W * 4 a» d p 4.0 PPE RT EIT. 4 
* 3 1 e 4 ö MT a i» K WET, * 
. od ——— k 
* DO” * tte tin” tl 
{© * rid. 
- _ bo” 


W » 4h 

2 Of Figares PS 2d four ble, * TH 
ch OW hath all its fides . 85 
3 C. i 96%}, dad Angles right, | 8s, tho. Fl. -T 


NI wt 935 
Reftangle. or lr Square, Ng 
% hath al four Angles right and op- -. 
I poſite fides equal, as the Figure B. ©. | 
__ oy A Rhembs bath ny its = „ 
*% equal, 0 te ng es ua % 9 
1 bar none of them right, as the Ft 5 
gure : 


Ne 27. A Rhomboids hath only W 9 


oppolite fides and Angles equal, T 
LR: 5 e 
5 Y A Parallelogram is a four ſided Figure, whoſs 


dan 8 ſides are parallel, as the Figure A. B. C. and 


in the 24, 25, 26 and * Define , 
29, All other four /ided Figures © * 
are call d Trapes1as, as the Figure E. 
30. Figntes having above four © 
ſides, and thoſe unequal, ate called 


gn dy ided' Oe. Irregular). Poligons, $24 if 


31. If F 55 have aboye- fouůunn 0 
fides, and thoſe equal, they are ah NN 
led Regular Polygons, as the Fi 
5 of meg Sides is retina 
Ps 


is 4 If Re has fs n files; is named 


uch Hexagon or Poligon of Rx equal fidesz if 
uſe Toe A TY or II” , * _ 
, | is, 0% | 


' L 5 0 f þ 9 * i 
\ : - 
? ; : | 8 1 g T's 
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(35 LE 
335 if a fat ht Line 4B fl 
upon another ftraight Line CD, 


— 2 1 1 
—— ˙ COTE 

— Sa e . 
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and make the Angles ABC, AB D: 2 5 
equal to each other, then thoſe | 
ual Angles are called Right An- I 
, and i the ftreight Line AB is terwel a Berpen: 
dicular to CD, 


34. Parallel or ah idiftant Right Lins are fuch 
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Which, if infinitely extended, 
would never meet uch are the * 
Lines y X, YZ. | 
35. Simillar or Equi- 3 
Wiek have the Angles of the one 

to the Angles of the other having alſo ly 
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two Triangles 
. the 190 B is po 8 the 
Angle at E in the Greater is 
equal to the Angle at A in the 
1 "Leſſer, and the te D in the 1 . 
* Greater is equal to the Angle Wet | 
ain the Leſſer: Alſo BE -ED:: „ HC 80 
_ . likewiſe, in all Ladrangular or Mult angular — 
A2aures, tho' their Angles are equal, yet the 
ate not ſimillar, unleſs their -orrefponding 
a8 proportioral. we 
l 36. Complements f Auges r Arches are fo — 
le in tetefence to a Quadrant or 
—_— A N She 0 gr 
_— i: ement of t 
| AA Dea Raadrars.; but of the c 
5 Auge E C'to a Sermeirele, - 
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The 


| of X Citche, and from it Right 


' BA, BD, Þ Gi 20 be a. Ale in 


A BC circumſcribes the Triangle DEF, alſo the 


= ” 7 a 
37. The Diane! of 7 wee 
Line, drawn from the oppo 
gles thereof; as in the anugxed 7. | | K 
pe 7 the ane ine 15 BD... S 
8. If a Point B be taken in rhe one. 


ines BA, B D be drawn. to he 
Ends of the Right Line AD, which 
cuts off a Segment, then the Angle 
A B D contained between the Lines b 


a Segment. 


9 2 10 inſcrib'd ate equal. 


b 82 A Ri gr. lin d Figure | 15; Rid do be 8 In 4 £ 
a 2 


B Figure, when all ne Angles of the 


igure inſtribd touch all che Sides of the other ; ll 


as * Triangle DEF is inſcrib d in ths ate 
ABC. Alſo the laid Tria K 7 
is inferib'd in the Circle D . | 
for the Periphery thereof ti I IN 
e les of the Figure. 
A Right-lin'd Fi 2 1 

gig. to be deſcribd a | 

aan Fes when "ac Side of the Circum- 
{cribing F igure touches every Angle of the Figure 
About which it is circumlcrib'd ; as the Triangle 


T4 


Circle DE F circumſcribes the Triangle DE „ 
42. A Right Line is ſaid to be — 4 in a Cix- 
cle, when the Ends thereof fall u 5 the Cir- 
£umference ; as the Line A B is app/y'd in the Gr. 
cle ABC. . The Line A B is alſo 4 an Inſcript 5 
be when ſo apply 'd, is faid ro oat ihe Circle, 


Segments are aid to be Simillias, when the 1 | 


A! e I 


= o - 
U = „ 8 
= \ 
, Py * 
ho * — 
— — r F 
— — 898 —— _—_y emer 2 2 - 
+ aloe woe — — . por” 8 A 
— — * | ® mn nn . 8 — 
8 2 of — 


— 
EO 


„ d 


2 Go ONES \ 


>. 


rr 


n - i 
- o 4 = 
* p = — b oY a 
. — 
N 1 _ 


= 
* x 
—_— . 
: 1 
— 1 
SZ "F+ 
- * 5 
_ 
£2} * 
2 14 
19 af 7 # 
17 
4 13 
_—_— - 1 
r 
9 _ * * 
E 13 
r 
e 2 
PSs . 
T C q 
EA N 
+ af \ 
% © Ts 
o if 4 N 7 
5 8 . 
3 L z - 3 
as 4 
—_ 41 
= h 1 
4 
l 
þ 


o 8 
WE wy By ai 
* — 


1 


A 


t 


. A 
* —— _— n 9 
* 88 —— K * 1 


— 4 Ay p 3 
7” ** « - * > yy 
# * — --  XE * .- aA r 2 5 fo c PU. — 
. 0 - , _ i "@ — N * _— r 
. - K 
x * en * - . : 
> ot 4 1 0% \ = a WOT 


1 : 
"$66 A 


— „ r 
48 
be 


1 
* 
Þ4 * 


"of, $M © he * s Ea 1 
% EL a Se no 8 
* ©. AK a. 4 
+ 


— — rt ——_ 
* „ * 
* * = * * 
5 Y * 


a6 
4 


touch a Circle, when touching 
| . produced, 
it cutteth it not; ſo the Right 
"ABC 
_ the Centre B, when the Perpendicu- 
Centre B, to them are equal ; and 
that Line IK is ſaid to be fartheſt 
_ diſtant from it, on which the long- 


elt Perpendicular B F falleth. . _ | 
A api, . my Figure, is a Line drawn 


to the Baſe; as C 


„ 


23 the Con ſeguent. 


* 1 mo 
= \ N 


635 


the ſame, and bei 


. 


Line E D, toucheth the Circle 


44. Ina Circle CGD H, Right Lines CD; GH 
are Taid to be equally diſtant from þ& 


lars B A, 3 E, drawn from the 


cular 
height 
or true breadth of the Ram. 
boides REE. It is alſo the height 


m the top of it 3 
e 


of the Triangle BC D. 


miu Proportion is. 


46. Proportion, Ratio, or Reaſon is the Habitude 
or Relation that one Magnitude hath to another ac- 
. cording to Quantity As, if 7 be compar to 3, 
then the Reſpect that the Quantity of the Magn- 
tude 7 has to the 3 of the Magnitude 3, 
is the. Reaſon or Habits 

Ratio obſerve, that that Luantiiy which has Refe- 


e of 7 10 3. In every 


rence, or is Referr'd to another, is called the Au. 
zecedent of the Ratio; and the Quantity to which it 


is t is called the Conſeguent; as in the Com- 


feriſon of 7 to 3, 7 is named the Antedecent, and 


LY 
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When Quanrities- have 4 Reaſon or Proportion 
ä anthers. 7 
47. Luantities are ſaid to have a 2 or Pro- 
-D portion to one another, when being mulply d, they 
2 | exceed another; now there is no Line how 
77 ſoever, but if multiply'd, may exceed a longer Line 
given. But if (any Superficies, as) a Square and 
Right Line be propoſed, the Line cannot be ſo aug - 
mented in length as that it can be ſaid to exceed the 
Square, becauſe if infinitely increaſed, it hath ftill 
no breadth. Hence therefore tis clear, all Homoge- 
a nous Magnitudes, i. e. Magnitudes of the ſame kind, 
| have a Reaſon or Proportion one to another.. 
5 | | 


When Quantities have the ſame Proportion. 
' 48. Numbers or Quantities are ſaid to have the 
ſame 8 or Proportion, when each Conſequent 
is a like part of its reſpeftive Antecedent ; for no 

Quantity can be ſaid to be big or littie, but as it is 
compar d to another. n theſe four Numbers 

9. 3. 6. 2. be propoſed, then if 3 is contain'd the 
ude ſame Number of times in 9, as 2 is in 6, I ſay they 
od are proportional; that it, they are Quantities that” 
3, have the ſame Proportion; for there is the ſame rea- 

A ſon of 9 to 3, as of 6 to 2. Hence note, that the 
3y Quantity of any Rario is known by dividing the A. 

oy tecedeni by the Conſequent, as the Quantity of the 

fe Ratio of 7 to 3 is expreſs d thus 3, or of the Ratio _ i 

of a to b thus7, wherefore often, for Breuigj- 

- ſake, the Quantities of Ratio in the following Theo- 

nd rems are denoted after this manner, 3 = = or 23 


- that is, the Ratio Praying of @ to b is por 


*. 

\ | 

1 - 
1 
* 1 n 
0 
A 
„ 


cual, et less than the Ratio of c to d. From this 
bDoexition tis evident, if 4 contains b as oft as it 
cContains c, then ö and c are equal; alſo if « contains 
534 oſten as 6 contains b, then 4 and c are equal. 


Of the Number of Terms in à Proportion. 
49. 8 conſiſteth of three Terms at the 
Leaſt, the ſecond whereof doth ſupply the place of 
two; and therefore that which I now call Propor- 
tion, is more rightly termd Proportionality, ot the 
Cimilitude or Likenels of Proportions , for as 4 to 6, 
Tois 6.10 9; that is, the Reaſon of a firſt Magni- | 
rude compar'd-to a ſecond, muſt be like that of a 
third compard to a fourth : 50 that when there ate 
but threr Terms, the Conſeguent of the firſt Rat io 
is taken for the Ant ecedent of the ſecond, for as 
9:61:54 ii med it ſelf generally denoting 
atio betwixt two Quantities. 


* 


lin „ 


no mote than the | 
50. One Reaſon is ſaid to be greater than ano- 

_ ther, when one Antecrdent contains its Conſequent 
-. more. times than the other Antecedent doth his Con- 
ſequent ; As if (in the Compariſon of theſe, 
A. B. C. D.) A contains B more times than C doth 
| D, that there is a greater Reaſon of A to B than of 

10 D. W hy 215 

51, An Aliquot Part is a leſſer Number in reſpect 
of a gteater, when it meaſures it exactly As, 2 
is an Aliguot Furt of 6, becauſe it is Comain'd j 
tree times in it; and for the ſame Reaſon 3 and 4 
are A/tquot Parts of 12, for that they are preciſely 
Boo TOY A EROS | 

52. An Aliguant Part is a leſſer Number in re. 
ſpect of a greater, when it doth not meaſure it ex- 
attly : As, 3 is an Aliguant Part of 7, becauſe it is 
pot contain d preciſely any Number of times 1 5 i 

| Ill Ee Pn,” here 


ApS x 
+ = No 
9 


e . 


So" 


there above 2 times 3 in it, and yet. not 3 
— for the ſame Reaſon, 2 is an 4/iquant.. 
Q . , Fo, g ue + Ta 4 39 ; q\ 
rg 
„c. of t equent, tis termd Double, 

| Treble, Quadruple, Ic. 5 ; and theſe Names. 
7% do rather depend upon the Amtecedery, than the 
of Ratio it felf, © ES Rn 
<4. Numbers are in Continued or Continual Pra- 
10 portion, when the intermediate Numbers betwixt 
the firſt Term and laſt are taken twice, that is, as 


2 Antecedent ta Conſequent, ſo is the Conſequent ta - 

7 ken as Antecedent to a fourth Number or Quantity z +» 

* * 16, 995 2 ate in Continued Proportion for as 

f 16: 8:19:14 ::4: 2. „ 3 

1 55. Duplicate, Triplicate, ©c. Ratio, is, when 
the Artecedent is compounded of like Reaſons : As, 

8 Let thoſe four Numbers 324: 108: 36 : 12 be in 


cominual Proportion, then the Reaſar of the firſt to 
the third is Daplicate to that of the firſt to the ſe- 
cond: Alſo the Reaſon of the firſt to the fourth is 
Triplicate to that of the firſt to the ſecond; Dr. Bare 
row expreſſes it thus, 33 — 156 twice, and 3 = 786 
thrice; which denotes that the Square of the Quote 
of 324 by 108, is equal to the Quote of 324 by 36; 
and the Cube of the Quote of 324 by 108, is equal 
to 324 by 12: So that Duplicate Ratis is no more 
than the Proportion of the firſt to the third, in three 
continual Proportionals; and Trip/icat&Ratio the Pro» 
portion of the firſt to the fourth, in tour continual f 
T e 

| 56. Homologous Sides are thoſe in any Figurewhich - nl 
| correſpond one to another, in Numbers or Quanti- S$ 
ries the two Amtecedents are Homologons Terms, and 

ſo are the two ans. 2 
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ſo compar'd, that the Axtecedent of one Reaſon and 
- the Conſequent of the other ſhall be found in che 
Tame Figure ; that is, when the Proportion begin- 
| reth and endeth in the ſame Figure. In Quantities, 
tis when it beginneth and endeth- in the ſame 


racedef = 

Of the Varities of Proportion. 
58. Alternate Redſon, or of Kota is the Com- 
paring of Axrecedent to Antece | 
io Conſequent; aSif A : B:: C: D, then alternate- 
ly compar'd, twill be as 4: C: B. UD. 


- * n 


$9. Iwwer ſe Reaſon is, when the Conſequent | is 


” a 


Amecedent, taken a8 Conſequent; a8 ift A > C 
D, then inverfly, as B. A:: DC. 


Atece dent and Conſequent is compared to the Con- 
WP # | ſequent It ſelf; fr it 4: B Ne : D, then by Com- 
_ 9/10 of Reaſon, as AB: B: CHD: D, 
51. Divided Reaſon is, when the Exceſs wherein 


ro the Conſequent; as if 4: B::C: D, then b 


62. Converſe Reaſon, or Proportion, is the Com- 
_ porivg the ' Antecedent to the Exceſs, wherein the 
=_ -Antccedent exceeds the Conſequent ; as if 4: B:; 
T.: D, then by Converſion as A ; A- B:: C: CD. 
632. Mix d Reſon is the Comparing the Sum of 
= - the Antecedent and Conſequent to the Difference 
of ihe Antecedent and Conſequent; for if 4: B:; 
2 0 chen wied) a5 AB: AB. CD: 


4 " 


1 


37. Reciprocal Figures are thoſe, whoſe Parts are 
_ Sw: 0c: 0d 833 

Dy 1 95 4 p 1 1 

_ Rank z 5 if J 20267 then rec procally, as 


nt, and Conſequent . 


taken as the Artecedent, and To compared to the 


- 60.. Compounded Reaſon is, when the Sum of che * 


the Amecedent exceeds the Confeqnent, is compared 
Diviſion of Reaſon twill be as A=B : B::: CD; D. 


84. Fe 


7 3 4 13 11 | | 
64; Proportion of Equality is, ben enn are ta- 
S than two in one Order, and 
alſo as many Mag nitudes in an other Order, then 
comparing two to two, if there be the ſame Rea · 
on of A to Basof E to E alſo of 
B to Cas of F to G, and of C to Das A. B. C. D; 
of G to H, I fay then by Equality of E. F. G. H. 
Proportion there will be the fame reaſon 
of A to D as of E to H. Or it is a Compariſon of 
the Extream Terms in both Ranks. 
£7 65./Right Line is ſaid to be cut in Extream and | 
m. Acaꝝ Proportion, when as the leſſer part of the 
t ſaid Line is to the greater, as the greater is to the 
. cdenele 


te- whole Line; that is, a R made of the whole 

if Line and leſſer Segment, is equal W 

is mage on the greater Tegan. 3 

he 8 

. - 465. K Solid is chat which bath Length, was = 


he and Thickneſs. 

7 67. The bounds of a Solid are Superficies. 

m- 68. A Rieht Line is Perpendicular to a Plain, 
- when it's Perpendicular to all the Lines it meereth 


in in the ſaid Plain. 

. 69. One Plain is 8 to another when 

y a Line drawn in one of them is Perpendicular to the Mi 
a other Plain. = 


mM 170. The Common Seftion of two Plains is a Line ſl 
le in both Plains, or it is that Line conceived to : 
23 . drawn on one Plain, by the entrance of another in- 
. r0 it. 

f bis >; The Inclination of one Plain to another, | 
e is the Acute Angle contain d by two ROM drawn . 
; ig each Tae N nr to the Common 
* Section, | Fo 
A 6 . alle 
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comint d will never meet. 


' 73, Like Solids are terminated under like Plains 
equal in Number. 


_ mi Number of like and Equal Plains. 
EE 75: A Solid Angle is made by the 2 of more 
chan two Lines in a Point. 


76. A Hyramid is a folid Figure, 
hoſe Baſe may be Triangle, Square, 
alle! am, or any other Polygon, 
Fg its fides plain Triangles, whoſe 
ſeveral Tops meet in a Point, as ws ö 


þ Pare 1 

Priſn is 2 ſolid Fig jure, 
. e five Plains at the 7% 
the two oppoſite, (via. õ and 455 0 
which are lite, equal, parallel, 
=P n ee — 
78. A Sphere is a ſolid Bo- 5 | 
| Iyiproductd by the moving round 

a Semicirele, upon its Diameter 
4 B, ſup ſed to be fix d as the 
FiguteC and is therefore bound- 
= ed by one Surface, to which 
Lines drawn from the Center 
0. Middle of its Body, are 


05 


7 
| rap ht Line paſſing through the Center, or that fix'd 
Es about which the Semicircle is moved; 
as 4 
80. A Cone is a round Pyramid in form of a Su- 
Aba generated by 1 turning round a Right 


. Ang 


72. Parallel Plat in BAT that if tnfnitely 


74. Equal Solids are tenminated under the ſame 


AP 


9. The Axis or Diameter of the Sphere, is - 


SS 


1 ws 
#;,- 3 Y _— 9 * — 6 
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1 5 
Angled Triangle a e c, upon one of the © | 
fides c e, — 2 — the Right An- 
gl as the Figure D. E Wa 

$i. The Axis of a Cone, is that 
fixt Right Line; ce, about which the 
Triangle is moved; The Baſe of the 
Cone the Cirele deicrib'd by the move- - 
able Right Line e a. And the Vertex. 
the Terminating Point c. 


82. A Olender is a Figure like the Rolling Stonie 


of a Gaiden, and is formed by the mo- 
ving round a Right Angled Paralle/o+ 
gran, upon one of its Kies ac, which 
contains the Right Angle, as the Eigure 
E, The Axis of which is the ſaid Rigut 
Line 4 c, and the Baſes of the Cylender 
the two Circles deſcrib'd, by the motion 
of the two oppoſite ſides. | 
83. Like Cones and Cylenders are ſuch 

whoſe Axes and Diameters of 
their Baſes are. proportional. 

84. A Cube or Die, is à ſolid 
Figure contained under 6 equal 
Squares, as the Figure F 


85. A Tetrardon, is a ſolid 
Figure: contain'd under four E- 
92 Triangles, as the Fi- 
gure G. 8 

86. An Offeadron, is a ſolid 
Figure contained under eight 
Equal and Equilaterg} Triangles, 
as the Figure H:! | 5 
87: A Dolecetdron, is a ſolid | Az 
e ee b =} 


. 


00. A Solid Figure, is faid 
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qual Equilateral and Equiangular 
entagons, as the Figure IJ. 
88. An Icoeſadron, is a ſolid. 
Figure eee — — 
Equal Equilat riangles, as 
u ben X. 


%. 
4 " 


By. A Parallelepipedon, is a ſo. 
lid - Figure contained under fix 
Buadrilateral Figures, whereof + 
thoſe which are oppoſite are pa - 
rallel, as the Figure L. This Fi- 
gure does alſo come under the 
77th Definition. © TEE 
to be Ixſcribed in a ſolid Fi- 
28 all the Angles of {JIN 
the 


3 igure Inſcribed are comprehended either with- 
= in the Angles, or in the Plains of the Figure where. 
in it is Inſcribd. 

21. A Solid Figure is faid to be Circumſeribd 
= about a Solid Figure, when either the Angles or 


gure touch 


Sides, or Plains of the Circumſcrib'd Fi 
all the Angles of che Figure it contains. 
Tie Explaind. 
A Theo. or Theorem is when ſo 
proſed to be demonſtrated. 


poſed to be done. 
A Prop. or Propoſit ion 
Either for a Theorem or a Problem. 

A Def. or Definition is the unfolding or Exp!;- 
cating of the Nature and Affection of a thing. 


| A Poft. or Poſtulate is a grantable requeſt, or 


1 ſuch a Demand as reaſonably cannot be denied. 1 


5 * 
F . 


MmpTmV | 


mething js pro- 
A Prob. or Problem is when ſomething is pro- 
is uſed promiſcuouſly, i. e. 


15 e 
br, or Axiom ig/2 Principle in any Art, ſo 
evident, that it needs nothing bur the light or: Rea 

ſon to demonſtrate it. 


A Cor. or Corollary is 2 cc conſequent truth, gained 
from ſome preceeding Demonſtration, 


gained from a former Demonſtuatio n, or a Corollary 
wanting an Explicat ion. 

Hip. or Hypotheſis is when a thirg is ſuppoſed, 
or giyen ſo to be, as if it be ſaid A is (qual to B 
by Hypotheſis ; it is as en 4 is equal to 

B by Suppoſition. | 

Con. or Conftrutlion i is the drawing of Lines and 

fer 2 Ben Figutes, or a preparing the rr N 


for a onſtration. 
Dem. or Demonſtration is the proving a thing by 
Definitions and Axioms; and fo from — Ar 


ments drawing a Conclu ſion, that it has that Aﬀe 
on the Proproſition did aſſert. 


Len. or Lemma is the Detaftracicn of fore 


A Schol. or Scholion i is a ſhort Cri tical Expoſition, -T 


| Premiſe, in order to nn a 1 Demon- 5 


"I _— 833 


 Poſtulates, or - prantable n "IE, 
I. It may not be denied, but that a line from any 
point to any 8 dta wn. 
2. That a ee, be produced to what length 
you pleaſe; 


. That from * given Center, a Circle may be 
drſert' with any diſtance. 


Axioms. 


E 1. Things equal to the ſame thir or * 
3 ane „ 


- 


. # a 


2. IF 


4 1 1 to cd i the bo ab4=obe (def 


Tp) 
e things, a4 


RESI IT 


hank © or 
m equal things, the fame. or e 
be nem, the end 9 Tl 
qu IR | 


4. Thing Double, T aur FE Snadratle, cc. or: a 
"fs rd, a Quarter, Ce. of the fame or e- 
3 Things, are alſo equal one o another. 
5. The whole is greater than any of its parts, but | 

- equil.co all of them taken together.. 
- Thoſe things which fit one another, and agree 
In Ai their parts, are equal. 
7. If one whole be double, rreble, 2 to ano- 
ed that dich is added to, or taken away 


| . 
from the firſt double, treble, Sc. to that ED is 
added to, or taken away from the Second, the 1 
Sum or Remainder "hy the Firſt, ſhall be daubie 5 
aa, e e the San or Reraindgr of the Se F1 


__ 8. Two right lines cannot have one and the ſame 
bd Segment common to them both. R 
| 9. W * 1 5 ſpace. 


menen, in plain Geometry 


_.... THEO R r 
* q 8 frrait Line a b fall n another flac Line 


cd, it makes either tworight 


Angles, or o Angles NE: to 


1 right. * 
Dem. If % 18 nerpendicular 


: 
- <4 


* 
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Far 3 5- P 


PET 


"OOF 


* 


20 and therefore. boch zight; igen iel tos 4 


icular, a: 3 


| OY ink 2— High i 
c 4, 4% , fo, 2%, meet to · ene | 

her at one point, and on the 
me fide of any ſtraight line 
28 b h, all the Angles formed 


by them at that point, are onl 7 


| _ to two right (ax, 5.) 


. If to any ftraigbt line, 3s eaand 3 
25 2 83 me Ty 
making t 4e, 4 9785 
— thoſe lines nike ee 
* Schol. x 1. From this Theo. [Fae OR 
| lines. cus 65+ 4pm 
each other, the oppoſite 713 Th 
at the fo int of cutting are 4 
gual : For the ,t 
is equal to two right; by the 
precceding Theo. ſo alſo is the 


. W. D 
Cor Hence all the Angles made LF pos e point, 


qual to four right. 


2 80h Schol. 2. Li 2 Right line cut tirouh tro o para 


right liner, "tis manifeſt *twill 
wake the following Angles 6. 
qual; that is the Angle fhg gas 
— h. and the Angle ag da- 
Tor two parallel lines 
. the bounds or outfides - 


p 4 4 | 89 D 

net Rage - WS 

one ore . 
* ** 1 * 1 — 
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a 2. 
Os — 3 
: f FR IEF 


Seed +deb, therefore (ax. ED, 


r 
es = 4 
= . 
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 Aibin the foregoltig Demonſtrations, is evident me 
5 g=to gb, and the 4g d 


 ©*two tight, or 180 d 


3H 
© - <2 of a Hexagon are equaſ to 4 right. 


"ſpeftively , and the included T 
2 ef the one, equal to the inelud- b 
ed d of the other, then ſhall. 


= 


; — — — Ri IR 
| — - = OT Ay = * 
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q A = Ab * 

— N 

1 * ? 0 2 Ty: 7 * , 
2 * — 9 — : 


— 


= a. 
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t =2abf 
> Te. *This Theo; is of Ereat uſe; both in Plain 
© and Spherical Tr;gonometry, for when one of the 
Angles made by the falling of a perpendicular is 


_ *known, the other is alſo known: For Example, if 


the Angle ag d in the laſt Figure be 60 degrees, the 
age Is 120 degrees, the Complement” thereof to 
which is (as hath been 


proved) the quantity of both theſe Angles, and is 


therefore found by ſubtracting 60 degrees there- 


— 
» 


e Alfo from the laſt Cor. is determined what Po- 
©lygons may be joined together for Paving, and by 


eit we find that either 6 Triangles 4 Squares or 


exagons will m the buſineſs; tor. the 6 


Angles of an Equilateral,  the'4. of a Square, and 


1 ub + if \ 


*s < 
PY 4 ” # , * 225 5 1 3 
* . IJ 4 
l | : * 4 * *% 38 2 L 4 \ 
n \ 5 0 7 w * 41 1 
A * 5 0 3 p ' 4 | 


I in too Triangles abc, def there be two ſides 
ab, ac CEN Don 


the one, equal to two + A 
Ader de, df in the other re. 


their parts, ant conſe- © £ 6 


_ 


the reſt | 
quently the 1wo Triangles be e. 


= 4 \ C 
$£044m £64252 £ 


Dem. For lay the point d on the point ond 


the right line de on the right line 4 ö, th; 
the point e fall on ö, for de==ab (Hyp.) and the 


- ight line 4f upon the right line u c, becauſe the 


a a mn 
* 0 
* 8 7 Fa. 
* 5 + 
* — 
— = 
— 
* 


3 


Fall on the poin 
ore Cox. 6.) wil the el ae parts be equal, 


What is < 4 


Schol. After the ſame manner it might be. 
hat if either two Angles and a ſide compr 
pr all three ſides, be equal to the three reſperoe 


4 riangles be equal to each other. - 


be meaſur'd, for from a 
«cred ac as long as you pleaſe, * 
perpendicular to ad, join cd, 
on the point e deſcribe the 
* prickt arch to meaſure the: 
ac d, and make ac b equal thereto, then fin oh; 
which meets the line d a produc'd in o; now be- 
cauſe in the two Triangles b ac, da c, there is a 
common fide ac, and two Angles including this 


aetles cad, acdincludi 
fide c therefore ſhall the of the parts be equal, 
. 9 LM uently þ 2==« d, ſo that the 


7 5 ine 6, you have the lengrh of the in. 
ught how to ſtrike 


— line a d 
* Alſo by this Theo. we are ta 
"A Bowl at Billiards, ſo that by its reflection, it 


ima to the point 5b, the 
Lins 5 be drawn pe i 
*cularto cd, wil d e dl, and 
* 22 then I ſay my f is 


7 


.* | | ” * 


ls bec= 2 7655 ; all he pon; | 


c=def „ e fd, allo. 
ven, dag ee Triangles, WW. 6&7 = 
parts or ſides of another Triangle, then ſhall the tuo 
8 Hence may an inacceſſible diſtance (ſoppoſs = 


* fide in one, vis. bac, 4 ual to the two An- 
e {aid fide in the other, 


U hit any other Bowl 2 Suppoſe one 
«Bom at the point a, and ch Mer you — hie 
at h, and c d the Billiard Table AN. 5 


* ä * * 0 
2 A — LG In N 8 
Py N 
* 4 7 kT 3 * 
* AE. 
a * y * 


. vY 
. _ 
n 


1 22 A N 

;the gin, to which if the Bowl at a be 
„ er For in the Tri. 
"eget bf d, ef d there are two fides and an An- 
. ale ref Qively ual, but (by Scho!. 1. Theo. 1.) 
„che 2 wh d, but the<efd=dfb, and 
therefore e and therefore the 
pom of the Table is "ich if ſtruck from 4 

| Will reflect che Ball to 6. | 

_ .* Likewiſe from hence it is eafie to conctive, how 
_ Light may be transferr'd from one place to ano - 
deer, vis. by only placing ſeveral Glaſſes, fo that 
che the Angle of of Incidence may be equal to the An- 
eSlon, by which means the Light of a 


> 


I: may be brought out of one Room into 
lad c are ſubſtended by equal fre. 
4 b by drawing the line/a'd. A | 
ſocd=ba and the — An- aa 
;anple'the three Angles | are 
* from its ſhadow may be found; 


* another, 
| T HE 0. III. 
15 10 lain Trier ar abc, equal Angler FIT" 
1 Dem. If you deny it, = one tide be longet than 
we oder, ſuppoſe © ab, make ; 
No becauſe inthe Triangtes b ac, 
da't there is a common fide a c, al 
"ple dear bac, therefore (Theo. 2.) is the Trian- 
gle ee a mw to the whole, which is im- 
equal, then = thre: ſide alfo equal, an contra. 
1 Uſe. By this Theo, the height of 7 Object 
3q Hor watch fill the Sun hath 45 8 1 2 
Degrees of height, and at that 3 
EE © Inſtant 1 the le 1 | 
1 thadow of any 7 Oe, an _ 


„ 


" 
* 


* 
„ 


093 
will be equal ro 


3 


Lo 


the height of the Oh- 


— 


? 


« the length 


jekt, for the Angles and h made by the Sun's Ray - il 
i the Object b c and gronnd line à c ate al, = 
© 2nd therefore (by this Theo.) the fides 2c, ab ars ' 
| ; equal that ſubtend them. WR, -— ID 
n THEO. . 15 3 
6 The three Angles a, b, c of any Plain Trian ah 
2 ab c are equal to two 875 W WS 
nat Dem, Produce any ſide as be, | | 2 
In- and draw ce kale to ab, Fs 
I then is the Angle ac " IP 
to (Schol, 2. Thev. 1.) and by the ä 
ſame the ec d=abc, now .. 1 4 7 LE 
if to the whole Angle ac d uu 8 
8 add the Angle ac þ it is evident (Theo. 1. ax, 1.) = 
7 that the three Angles, viz. a -U ac are equal 3 
20 Cor. 1. | pus it follows, that if one fide of 4 = 
Triangle is produced, the ourward Angle form | 
thereby, is greater than either of the inward oppo- 
police Angles of the Triangle. 
2. That if ove Angle in a Triangle is right,” the 
c other two taken together are equal to a Right, but 
_ {everally acute. WP 
. 3. That if one Triangle hath two Angles ſeverally 
5 or together, equal to two Angles in another Trian- 
; (ſeverally or together) then ſhall the remain 


ngle of the one, be equal to the xemaining Angle of 
the other; fo alſo if two Friangles have one Angle 
of the one, equal to one Angle of the other, then is 
the Sum of the remaining e the one, equal 
to the Sum of the remaining Angles in the other. 
4. All the Angles of an e Tino, and 
the two Angles at the Baſe of an 1/oſceles 
are acute. C 2 Wes 


% 


OE EIN 


< 
' * 
1 
ria | 
J. 1 "Y | 
* U © 


ca). 5 
5. That o one Avele of an Equilateral Triangle is 
125 one tight Angle, for by wo right Angles, 


f one right. 
| Schol 1. By the help of this Theo, ou may know 
w many Degrees there are in any right lin d Figure. 
"x 5 — 4 in the Figure ab e de, by Diagonals 
cut the Figure into Triangles, | 
© Which is three, for the number of 
| Triangles is always leſſer by two, 
= than the number of files in the 
Figure. Now the Angles of the c 
- Triangles make all the Angles of 
onde ml hich 3 75 __ a a 
is three, K ngles by the precedin 
he W 6 being multiplyed by 90, . 
io one dent Angle will give you 540, the Degrees 
in the whole Figure. 
Cor, Hence all right lin'd Fi uresof theTame num ⸗· 
ber of fides, have the Sums of their Angles equal. 
Schol. 2. Hence may the Degrees of the Angle 
=_ any Regular Polygon be known : For dividing the 
3.2 pm ber of Degrees in all the Angles of a Polygon, 
WE dy dhe number of the Angles, the Quote will give you 
Degrees contained in one Aogle ; thus proceed · 
you. will find the Angle of fan Equilateral Tri- 
angle 60 ＋ the Angle of a Square 90, the 
7 of à pentagon 108 Degrees. 
I Many and, 2 are tlie uſes of this Theo. 
* 1070 tis by this Aftr derermine the Parallax, 
® which is an 1 ended by the Semidiamerer 
of the Earth. As let a — the Farths Center, 
and from b, a point in its Surface, let be taken 
*b Obſervation the Angle db c, which is the di- 
3 Kance of che Star from the Zenith. Now tis 


Hain, that 1 the Bard were *. and 1 


. 
e Star obſerved from à its Center, te 
Angle c ad would be made, which C 
© is lefs than the Angle c bd, by the © | 
Angle «c h, for cbd=cad+ach, *» 
* by the preceding Theo. ſo that the 
© Angle ach will be equal to the ex- 5 
* ceſs of the Angle c bf above the An. = -. 
© ole cad. If therefore I can by any Artifice 
Ye _ © how. far diſtant from the Zenith the Star. ought 
| to appear at the Center of the Earth, at the 
© ſame time tis obſerv*d from the Surface, Imay then 


* midiameter of the Earth. | 
Again, by the Second Schol. Surveyors have a 

« metiiod to prove whether (when in Surveying a 

Field by going round it) they have taken the An- 


2 . * oles right, for having obſerved them by an Inſtru- Mi 
000 © ment, find their Sum by adding them together; for | 
e of Example, let the Figure abc de (Schal. 1.) bea Ml 


„Field, whoſe Angles had been taken: divide the 
Figure into Triangles, and find by*he ſaid Scho/. 


the number of Right Angles contained in the Fi- 
= * pure, then if the Sum of thoſe ſo found, be equal 
Tie to the Sum of thoſe which were taken, the Work 


is right, otherwiſe not. „ 
Laſily, By it may be Conſtructed 5 Regular 

0 Folygon upon a given Line, which is of great uſe 

in Fortification; for in the Ichnographick ProjeQi- 

* on of any Regular Fort, the firſt thing to be done is 
to deſcribe a Regular Polygon upon a given fide, 
2 2 THEO. V. pp 2 * 
De greateſt {ide e b of any Triangle c à b, ſubs 
tends the greateſt Angle a. r 


* ind the Duane of the Angle #cb which is the = 
le of Parallax, and is ſubtended by ha the Se- 


Den. Take from s b, e des 2 and join ad, The 
Angle e dag end (Theo. 3.) e 
Bur (Theo. 4 Cor. 1.) the An. 
gle cda & cba, that is the 
Angle cad cee; and there. eo a 
fore the Angle cab = ebe (ax. 5.) In like man- 
ner it may be proved that the Angle c ab is greater 
than the Angle c. V. . D. 5 

Cor. Hence the greateſt Angle will always be ſub- 
tended by the greateſt fide, 1 : 

e. The principal uſe of this Theo, is to prove 


or one 2nd the ſame point, and to the ſame 


-* right line, there can be but one perpendicular draws, 
and alſo that this perpendicular is the ſhorteſt line 
© or neareft diftatice from that point to the right line 
to which it is a perpendicular; For Example, let 


a be perpendicular to h d, 1 ſay 

©then, that c will be leſs than AS 
h betauſe it ſubtends a leſſer * 

* Angle; For the Angle bas Aa 


* being right, the Angle 6 is acute, (Theo. 4. Cor 2.) 
and therefore r a c b. After the ſame manner it 
might be proved, that c will be leſs than any o- 
| ther line drawn from c to any point in the line bd, 
© except 2. k f | | . 2 

« Alſo from hence it may be proved that a Buwl 
©*exaQly round cannot reſt on any plain parallel io 
the Horizon, but upon one certain point; for let 


# 


be tepreſent the Surface of + 
the Earth, and d its Center, 
then let any plain ſuppoſe / ę 
abe a Tangent to the Earths 
Surface. Now ' becauſe tis 46 2 

the nature of all beavy Bodies not to reſt when 


WRA 


- 


r 


e 
— to hinder its nigher approach 
* comes to the point b, where it will teſt, becauſe 


) IT; 
to the Center 


© evident, that à liquid Body muſt flow from g to h; 
* 2nd that the ſurface of all Stagnant Liquors is 
9 : THEO, VE": 


a cd, are elſo equal, and tbe Diameter bie bi ſectt it. 


fore (Theo. 1. Schol. 2.) the ++ 
a he deb, alſo for the ſame / 
reaſon the Angle 'bca=d be, - 


4 


and the fide bc common, there- | 
_ oy yo — 4 2.) the 7 4 on l 
angle abc wi to 9c conſequent! 
the. fide ab de ac Id. V.. D. + 


ily be pr 


"IF 5 


| oo 
ny pgrm, into two equal parts, by 2 line that 
be, Es pal 


eit is then nigher the Center d. Hence it is alſo 


The oppoſue fides a b. d c and bd aCin « pern im. | N 
end and the oppoſite Angles a, d, and a bd, 


(by conſequence) continually deſcend till it 3 | 


Dem. Becauſe (de. 28.) ab, dave parallel there A 


_ 
- 


2 3 


* | * * 


N * * * | 6 R 
c "RP at | 
- ALES X* they, 5 x #6 8 7 * * * bo 
; * * 5 Pet * . * * - * 
” 1— y . - q = 
_ 7 * 9 1 * « 
* — 7 5 
« » i : * * 
* * * 7 
bu * - 0 
_ | ; . ; 
1 * 5 * 
o o * - 
» 
\ fe . 0 5 
1 — - 
K © 
* „ 4 
* . 
5 * 
| C 
- ; ' 
4 
* 

' 

N 

N 3 


Io 
__— *b4/=b7], therefore ſhall the Trapes ium h m 1 k 
de equal to the Trapezium nilm (ax. 2 and 3.) 
- *fothatthe ern. hi Al is biſected by the Fine mu, 


3 1 N 
4. 

Ws - 
* 

* * 
4 


2 *Laffly. By the Schol. of this Tbeo. may be mea. 


| : - + tides (bd, ec) perpendicular to the Horizon ou ad- 
| if the 


40; do thelike again at the c 
© points, and meaſute the lines 1 

© ©. 08, ec, then if you add rhe ſides (d a, e which 
dare parallel to the Horton together, the Sum will 


| a ded, gires the perpendipular height ag. Note, 


u poi ithin che Figure (which | 
© focherimes occaſion to orm, in 


urveyors have 


: *dividing a-peice of Land into two equal parts, yet 


7 ſo as the Fence may paſs through a Pond or Lake 
© which is in ſome part thereof.) As let it be requi. 
© xed to divide the pgrm. bi & I into two equal pars 
*by 2 line that ſhall paſs through the point , di- 


= 3 vide the Diameter equally in 2 
, and draw the right line h N $ 
0s, this Line ſhall d vide NO Fwd - 


=  *the ſaid k igure into two e- 


© qual parts. For the Triangle bn o= Ino, there 
being in either, two Angles and a Side compre - 
hended by them ſeverally equal, alſo the Triangle 


which was to be done. 


© ſured the Horizontal Lines and Perpendicular 
Heights of Mountains, which Lines are hidden by 


*< their ſolidity. For rs let the Mountain age 
= be to be meaſured; take a very large ſquare as 
d. and placing one end 4 TH 

r thereof ar à in ſuch ſort, that | 

the other fide 4 6 may be per - 


. pendicular to the Horizon, 
hen meaſure the ſides 4 , 


Le the length of the Horizontal Line cg and the 


- 


- 


F 


| | 0 0 * - ' 50 | 
* ge of the ſquare da be made to ſlide or 
* lower on the fide 4, the ras x» 


lunes are all parallel to the Baſe, and 


| equal ow: | 


111 
be 


HE O. vn. We 


"= — 


| Peralran bd, bf pending on cake "ſame (or 


equal) baſe b c, and betwixt the fume or Equadi- 
a u Parallels af, bc, are equal. 


Dem. For ab==dc (Theo. 6.) 20 ed=bomef. 
by the ſame, add de com. 4 42 
mon, then is 2 = . 
(ax. 2 Alſo the Angle 2. 
cab f dc, therefore 20 
the Triangle Fd e ab, Þ 


take away the common Triangle dge, ewe bs 


the Trapezium cg ef =adbg (ax. 3.) add the com» 
mon Triangle bg c, then is the Perm. bd=bf 
(ax. 2) WWD. 


Cavalerivs his Demon 


puts by the Method of Indiviſibles. 


the ſame 

alia af, be; divide the fide 40 in as mã· 

res as you pleaſe, * rs into 4, and from 
N ints draw lines el to the Baſe, which 


Lie T the former pg forme 1 b f be propoſed 1 : 
e bc, 
e 


5 out fide c f  f of the perm, bf, Now - 


us plain that there will be no more lines in the one 
than there is in the other, neither will they differ in 
- length, being all equal to the Baſe hc, nor will 

they be cloſer in the one than in the other,' for the 


one to another, therefore will the two pgras. be e- 
qual, becauſe * and made up of like and 


and being betwirt the 5 


* 

Y N 
= 
"2 . 

: * 

I q * 


4 \ Lo = 
F 7 " * 
Y Fae py 

» # 2 

4 4 * 

= 


1 AED SIE; . | E 


Uſe. b J 4 


* be (OTE or 


* oy cl 

- Uſe. * This The preſents us with the method & 

* meafaring aby 1 N Square, Rectangle, 
homboids, for they all come under 

© that Denomination (by their Def. and Theo. 6.) as 
© thus. \ Imagine in a Rettangled gęrm. the fide ab 


to be carried perpendicularly through the whole 
Line bc, or elſe. he through _- 


r 
55 then ſhall this motion N | L£ 
oducethe Area of the rn. A [| 
bs it takes vp the Wes 8 
pace ade h, 7 ng through n 
Fo philica 2 therein. 

Hane a Rectangle is ſaid to be grole 7 the 
„ multiplication | of two Lines, as. if 40 be 5 and 
f 3, draw 3 into 5; and will produce 15 for 


the ad tectangle. 
This being FE robſed, the Dimenſion of any 
* oblique rm. as é F may be found, by multiply ing 
the bc into the true height (Which is a Line 
4 let fall icular to the Baſe from ſome point 
7 e, in the oppoſite fide. as e n, the product of which 
«giveth the Area of the erm. e ; for by the precgd- 
ing Lbes. tis equal to a right ferm having an equal 
& bats and height. 
Thus if en were 6 and bc : the- Area: of the 5 
*Rhomboids or pgrm. will be 30. After the ſame 
manner is the Rhombus meaſured, by dropping A 
+ perpendicular from an Aye to the ſide op 

« and multiplying any one fide by rhe ſaid 5 — 
*gicular, The Square is meaſured by multiplying = 
sone of its ſides into it ſelf, as if the file of OY, 
. the FR of ft will be 16. 0: 


* 
3 * 


„ 
n * * 5 # 
* 9 
p 4 4 # © © - of — ö 
= 
* 


ine Treg ame (or . 
baſe be, 22 bet wixt t he ſame 
or equidiftant | parellels ef, 
27 are equal, and contrary 


| mn 32 * 
N THEO. vi; OE IT 
angles bee, bed and. | 


Triangles bce, a on the * if OX 


(and nd ſe) bc, are alſo hos: ame 1 ns ebCc- & 4 Þ 
Dem, Compleat the Ile 1 
ta cf parallel to be, bd. "Then 19 


* b a, as alſo de the pgrm. 557. _ 


7 the Triangle ce = 7d. beds . 1 * 


(Theo. J. ax. 17 c 


Secondly, If e f is not pa- ex 
rallel to 25 dtaw e b paral- JS 
lel to it, and join þ5, then ,, — 
is the G bhc=4&Abec y 


this Theo,)==b f e (Hyp.) Which (ax. 5.) is peſtle 


* 


- 


The like conſequence would follow, if eh was 4 $ 


drawn above e. 
4 Cor. Hee | 8 chat ng betwixt the 
ame els, and on the ſame (or an e 
with 15 Triangle, is double to it. Wa} _ 
4 By 3 Fc a proflical way is found to 
vide a ttlangular Field into an a 3 ual 
«Frian For Example, divide ha | bis ; 
iangle 4 # c into three equal 
* parts, divide any fide into three 
equal parts, as a bc in the point? 
d, e, and from the oppofite & a v 
© draw ad, ac, then are the Tri- 4 EC 
* angles bad, dae, & ac equal (preced. Theo.) for 


* they re the lame = aud * on equal 


: 


r f , : | 
A 2. This 
at , 


& 1 _ 
* 9 
*% 


TY 


— 


2. This Theo. doth alſo preſent us with Te 


* ſon of the Rule for meaſuring a Triangle, which 
© Rule is to multiply half the baſe by che whole per- 
- © pendicular, for fince (Theo 7.) the whole baſe by 


in : * the whole perpendicular produces the Area of a 


rm. which (Cor. of this Theo.) is double to a 
Log of the Tame (or an equal) baſe and height, 
e ©therefore the whole of one Line by the half of the 
1 * ther, will produce but half the Area of the pgrm. 


; « which mult therefore by the ſaid Cor. be the rea 


bats bhi. mit b: 
3. From this Propoſition may eaſily be ſeen how 


n. may be made equal to any Triangle, as let 
fey equired to make a pgrm. 


| | * to the Triangle abc, b 2 N 
1 Ts biſected the tafe 1 in 4 . V. 5 
from d draw a parallel to ab, us > 9 

c 


© making de 45 and join be, a 
then is the pgrm. ae equal to 


4 dhe Triangle bc, as is manifeſt 105 the preced- 


ing Theo, 


en both of the Circle, and alſo of all * 
<In'd Figures is performed. For 

Example, Let the Figure abc de 
'* he- propoſed to be meaſured, 
-.* draw Lines from Angle to An- 

* gle, and ſo reduce the Figure 
into Triangles, then meaſure 


1 . each Triangle ſeverally (by leting fall 3 re, 


* cular, and meaſuring both it and che 
Scale of equal 0 


Content of whole igure. 


2 2 


4. It is alſo by this Propoſition, that the mea - 


1 and collect all thoſe 1 
eee one Sim, fo is total be the Area r 


* If ic were N to 5 a Circle, ima. 
Sine 


4 
zh 
- 
Wy 
A 
a4 
*. 
le 
2 
4 
N 
t 


E; plainly appear from what before has - 


* 4 N 4 * 
, x 6 l 2] 
4 * hy is it 


„ ——— 
TVT 
© gine the Circumference divided into 100000 (or 
* more) equal 2 now I ſay the difference be. 
© twixt one of thoſe Arches and irs ſubtenſe, will be 1 
© ſo ſmall, that ſcarce any operation will. 
greater exactneſs, but that the one may be takenas 
* equal to the other, the difference being-inſenfible : 
© If rherefore Lines are conceived to be drawn from 
© the Center, there will be 10cooe Triangles con- 
* ſtiruted, the Sum of the Area's of which Tri- 
© anfiles will be equal to the Area of the Cir- 
*cle, and the Sum of all the Baſes equal to its 
* Circumference, and therefore by the precedi 
Theo. if the half Sum of all the Baſes (i. e. half 
the Circumference) be multiplied by the whole 
© perpendicular, which without ſenſible Error may 
3 * taken for the Semi- diameter of the Circle, the 
Product will be the Area of all the Triangles, and 
conſequently the Area of the whole Circle. 
_ © Hence tis evident how a Triangle 
* may be made equal to a given Cir- 3 
cle. For having drawn the Semi - di- 
ameter þ a, from à the 12 
* dicular ac, and mave it equal tò the 
4 8 10 _ 8 then 
join the points c, b, by the right line 
25 ſo ſhall this Triangle 2 2 be e · 
qual to the Circle 4b d, as may _ 


require 


n delivered. 4 


* er {IS 
I all Rigbt Angled Triangles as ba e, the Square OY 


of the Hypotenuſe bc is equal to both the Squares 
ne, gb of the other two fades added together. . « 


© 
4 . ' 
4 " * 
= 


% 


* 
- . * 
- 


* 
, * 
4 
> . þ 
4 "1 
4 : 
p * - 
** 
1 ** 
1 


£7 bd 


to the Triangle 
Line, therefore is the 7g 


ki 
- therefore (ax. 2.) the whole ſquare he of the fide bc 
ſubtending the right Angle, is equal to both the 
_ Squares, vis. bg, ch made on the fides be, ac con- 
talning the fight Angle W. W. 9. 
Ae. © This Theo. is of ſuch great uſe, not only 
© in ſeveral parts of the Mat hematicſtt, but alſo in 
many Mechanick Operations, that tis faid Pytha- 
© -oras, the firſt finder thereof, in gratitude to the 
_ * Muſes ſacrificed a Hundred Oxen to them, he ſup- 
6 poſed it (as by this it ſceins) beyond the power of 
dare humane Invention; neither was this his eſteem 
thereof ſo Irrational, as to ſome perhaps it may 
appear, ſince tis the foundation of many a- 
dle Praftices in the Mathematicks. 32 
As Furſt, Trigonometry which cannot be perfoi 


© ed without the aid and aſſiſtance hereof, for if in : 
© any right abgled Triangle, che Hy potenuſe and a 

© Leg be given the other by this Theo, may be . 
. 29 W or 
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Rode of Anden is N the 
1 the other ſide; Thus likewiſe . 


the two legs were = tele ofthe Hs. | 


* renuſe. might be found, dy ſquaring each Leg, 
© adding the two Py rogether, io wit, 9 ren 
© the Sam of which is 25, — extractin os | 

Je this Sum, it will give 5 the lng 

Hy tenuſe required. x 

. condly, 'Tis by help of this Theo, that the Ta- 

© bles of natural Sjzxs and Tangente are Calculated, 
1 both plain and ſpherical Triangles have 
ir 3 | 
* Third/y, By this Theo. we not only can make a 

* Square, auld treble, quadraple, Mc. toany one 
© given, 8 alſo conſtruck a ſquare equal te any 

number of ſquares. As Firſt, © double the ſquare 

d do thus, produce one fide h 4 making e 4 
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- o 
8 — 1E * 1 
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equal _ 
* to one of the ſides, then join the points d e and te 


d e, is equal to the ſquare. | 
54. whe alſo the ſquare” 
* of the Line oo the 
preceding Theo.) and | 
* therefore te double to either | 
"of them. But if it were required to wake «ſq are 
| ro the Sum of two ſquares made on the: 
145 and ae, then from e etect the — 
"and draw the right Line d f, ſo thalll the favare 
made on the line d be equal to the Sum of the 
- made on the * * and e by the 2 


1 is done, for the Square erected on * Line 
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ee horn AE i. e. by it may be found the 
as if the Square made 


. ——- e, R Square 
| _ "of fs, then by drawing a Line equal to fe, and 
— © from cerett a perpendicular de, take between-your 
Com paſſes the length of the Line f d. ſet one foot 
| i RN 4 and extend the othertill it fall on the 
dicular at d, then join fd and tis done, for ſince 
3 - *the{q __ ine fd is equal to the Squaresof 
x «rhe Lins ed, therefore hall the ſquare of rhe 


L ine de to difference of the ſquares 5 
e 75 9 


{on other uſeful Prallices Mecanicks : 
* beo: as the finding ths lene of Sings 

pts , Scaling-Ladders, and the Ike. 
5 T NES A: 


If in a « Girele ea cb, a right line bd drawn 3 
* 82 any other right line a c not drawn 
nter, it ſhall cut it at Right Angles, 22 
75 —— cin 2 at Right Angles it ſhall biſet the ſune. 
Dem. Draw e 725 
ec. Then becauſe 2 f. fe (hp. 3 5 
and ea=ec (def. 6. 225 the ſide 
eF common, te ſhall the 
© <efa=efe ( Theo. 2.) and 
| . e nicht (def. 33.0 4 


2 2 the Angle eaf==ecFf ( Theo. 5 


ee, common, therefore (The. 2.) ſhall 
en fc, that is ac is biſected. WW. 
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i F 4 Cop; 1. Hence therefore the Center of a Circle 
3 1 in that Line, which biſects another at right An- 


4 . « 9 "I — 6 . 
; A 4 / 
VU. N N > 
* 2 P 
Fq ; 
CO 4 | i hex > * 
= 
7 
— 


x 


9 
8 
9 * 


— 


e 115 37 25 3 

4d Henee in an Eguilaterul or 1ſoſceles Triangle, if © 
a line drawn from the Vertical Angle biſe& the baſe, ; 
that line is perpendicular to it and contrary. 

Uſe. By help of this Theo. the Center of 2 Cirele 
may be found, for having applied the right line 25 
* (See the preceding Hgure) in the Circle 5 ac, and bi. 
*{c& it with the perpendicular bd, which by the 
1 ing Theo. will paſs through the Center, and 

is (def. 8.) the B If therefore the ſaid Di- 
0 cn be divided into two equal paris in e, that 4 
"Pom of Section ſhall be the Cente, | 

I * alſo furniſhes Artificers with a Geommricad 1 

y of finding a Center, whereby to gs an 
p a when hey have the height . bas | 
* ab and breadth cd c pra for | _ 
the points be, b 
"ba, then beſeld (or ab) v with: 
the icular ne, producing 
it ul it cut ba prolonged i in 
which point is the Center that will ſweep an 
L ro Lf iven Height and Breadtng. | 
„ 'Tis uſed in Trigonometry, for by-ie is | 
; — chat the ſine of an Arch is perpendicular to 
the Diameter; It alſo helps to demonſtrate that 
* the ſides of a Triangle have the ſame rene as 
the lines of the oppoſite Angle. — 
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In a Circle as gacb the greateſt Line ad is the 

Diameter, andthe next greateſt is that which is near- 

}ll eſt tbe Center. | 
N Dem. Draw the Lines g b, gc 
4 25 2. 
An- 8.C go C 
— bc 4 2.) therefore N 
nce . . D. 5 


n;. . 
7 


4 
. 
. 
45 f 


Aena, big 4giq=2bq (Theo. g.)=gaq= 
_— 4 9 474 5 the ſquare of the line gs, 
= + 
WE which is bur part ot's t from the ſquare of g b, there 
—_—  willremainn: 4 than s bq, and, the 
ſquare = is leſs than 2b, and conſequently # o leſs 
that bc. . . D. | . ; Box ; 
Dee. This Theo. ſhews us that the Chord of an 
Arch greater or leſſer than a Semicircle, is le ſs than 
the Diameter. „„ 
I' beodoſſus alſo makes uſe of it to demonſtrate 
—_— that in a Sphere, the leſſer Circles are more remote 
from the Center than thoſe that are greater. | 
III t is alfo by this Theo. that Ariſtotle proves that 
' * rhe Rowers in the middle of a Galley have greater 
*{trength than thoſe that are either at the fore or hin- 
der part thereof, for the fides of the Galley being 
_—_ -* be/ong, the Oars of the middle part are longer, 
_ *7.c. the fulciment or . of bearing comes near- 
er the middle of the Oar; and ſuppohing they pull 
iich equal ſtrength, he that fits in the middle (by 
_—  * this property) has his ſtrength increaſed ; as the 
_—  *Dodrine of the Mecanicks in the caſe of the Bal. 
date and Leaver doth plainly demonſtrate. © 


\ 


e IT 2 C 


= The Angle bac at the Circunſerence of a Circle, 
= is equal to half the Angle bde at the Center, ſtand- 
7 = 75 on the ſame (or an equal) Arch be of the Circum- 
ene. . 
_ Dr. Fit, The Extetnal de =dac+dc a 
bei. 4. ) alſo the Line dc da (def. 60 there- 
— fore the < dac=dc a, and conſequently the 
Angle þ 2 c is equal to half che Angle h dc. . . D. 


. 


' Secondly, 


Se e 
to the <b ec by the for 274 
caſe, and ſo alſo is the < 


1 0 8.) the Sc ae = ode 2 


is the Rade=+tabe and the 
Dede e bc but half the two 
Angles abe. and ehe is a right 
8 Y (Theo. 1.) therefore the * 


that Angles * the erence 


| hs th Angle adb=4 ach, 
fore he Angle ad b equal to half the 


for . the Apo and Excentricity of the Sun 


(39) 


doubte to the hae, eite 


Gr: 23 jt follows that the Angles furates 


by by (equal or) the ſame Arch of the Periphery are: v 


equal, for that they are both double to the ſame 


5 ng vis, the Angle at the Center. 


2. That the Angle in a Semicircle is right, Wwhick | 
(chough evident from the former Theo.) may be thus 

onſtrated. From d through _ 
the Center draw the line de, then | 


1 angle. W. /. D. 8 4 
hol. By this Theo. it may eaſily be Denoafreie, 


2 balf the quantity of the Arb 
3 Far the Arch ae h is the 


eaſure of e f. ach (def. 13) 


Arch a eb, W.W.D. | 
Uſe. This Theo. is uſed in demonſtrating ſome - 
Trigonometrical Propofitions, as alſo in E 


1 Allo in in Optics it ſhews that the 
* a will appear of the ſame F 
th when ſeen either from d or 
* c, becauſe in both caſes you behold 
10 under equal Angls. 
D 2 


* * * "- 7 
** 


I Thirdly, A very eaſie and praQticable way is found 
to make an Angle equal to half of any given Angle; 
s let it be required to make an Angie aq to 
half the given Angle bad, on 4 as iy 
= -a Center deſcribe with any Radivs - 
= . *theCircle bc d, and from any point ( n 


(asc) in that part of the Circum- 
= © ference, not included by the given \.- 4 
Angle draw the lines cb, cd, then EA 

is the Angle b ed double to b c d (by the preceding 

= Theo.) i. e. the Angle bed Dad. 

©  *Alfo the ſecond Cor. heteof ſhews Mecanicks 

& © how to try whether their Squares be true, for ha- 

bing deſcribd a Semicircle 2a db, they apply the 

dead of their Square a 46 to the Circum 
E *then laying one fide as d 2 upon the extremity 

the Diameter a, the other part or fide, d will 


fall exactly on the other extteam part of the Di- 
= | *ameter 5, if che Square be true. See the Figure of 
tue ſaid Cor. FTF 
Again, by che aforefaid Cor. is ſhewn the man- 
ener of raiſing a Perpendicalar on the end of a gi- 


b 0 ® . 3 9 
ven Line, as alfo of letting fall from a Point aſſign | 
2 { *ed over the end of a given line. I ES Hh 


be — * 
1 
"A — 


— 


TREO. . 
be oppeſite Angles a c or b4- J every four 
faded bee in a Circle, are equal to two 
= ht Angles. 82 1 
Dien. Draw the Lines bd, ac, 
then all the Angles in the Trian- 
angle abc are equal to two tight, 
but the Cad bea (Cor. 
1. Theo 12.) alſo for the ſane 
=_ - reaſon is the Angle Ac bac, 


? 


therefore the whole Angle e 2 
© equal ro the Comp lement of the Angle 4 b c to two” 


right, therefore the < b c-4-a de is equal to two = 


right 4 les. W.W.D. 

- inſcrib'd in a Circle be produced, the ourward An- 

gle eb c is equal to = internal Angle, which is o 

poſite to the Angle adjacent. 

U/e. This 

* ſtraring that t bee 3 — —— n 

© reaſon, as are the 0 te es; 

© Prolomy alſo makes uſe of i in 1 Calculate the 225 
ble of Chords. ul oe 


1E G. ö 


If a right line ab touch a Circle, and from the 
point of Contat, through the Center of the Circle, a 
Diameter be dratin, that Line ſhall be perpendicular 
to the Tang ent a b. Nl e 
Dem. if you deay it ie ome on- Ne Ce de 
drawn from the Center perpen · 
diculay to the Tangent, and 
cuting the Circle in d, there- - 
fore, , whereas the Angle ge 
# right, (Cor.) then is the 
feg acute, and therefore f. 
(that gels / d) is grearh greater 2 g, which is abſurd. 
| of this'is alſo Evidem, that 
5 is, * a right hne 2 174 hair a Circle, and from the 
point of contaſt, another right line ef be erefled ar 
right angles, it " ſhall paſs thro" the . . tr, 
it ſhall be. the Diameter of the Cirelt. 
. . »The Tangent or touch line is of great uſe 
in Trigonometry, inſomuch that there is a Table 
made thereof by wo oY ſeveral ly we are | 


ence if one fide of a Quadrilateral Figure 


ropoſition is helpful in the demon- - il 


red to mas th fg not only of Plain bat 
all of 8 Tr Aa alſo in Opticks rhere 


* 


= ©: are ſome ptopoſitions founded on touch Lines, per- 
1 *cculrly I etermining the part of the Globe en- 
1 1 road the Theory of the Phaſes of the Moon 
_ ſtabliſhed on this Doctrine; al io that Celebra- 
Ll 3 "ted Problem, by which Hipparchur findeth the Di- 
39 ſtance of the Sun by the difference of the true and 
= © apparent 2aadretures. In Dialling the I:aliax and 
_ Bab;/orian hours are often Tangent jt Mauroli- 
eu maketh uſe of touch lines, in finding the Di- 
meter of the Earth; and in Navigation we ale 

"3 a Tangent line to be our Werne, | 
3 | "Theorems of Proportiop. 
48 C EO. XV. Kee: 
_— ends AB. and cD, that hevk ts ſawe' 

vn * 2 255 E, E, haue aljo the ſame one 10 e. 
5 7 contains B as often as E doth F, 
oo (4's 8.) An C conains D as oft f: B y | 
1 doth F, thetefore A contains B as 8 6 (K. F 
= 0 A E * wx (105 
»* Or thus BE B 


. B 
34 -Y A 3 14. 
b 1 


. 
2 23 a” ( 
i 1 As G 
I „ — re "ME 
* n LEA 2 
o * 3 * 


Gta * 1 — b and 
AB. Co. Vi 18 wh hs 

= Uſe. This way of Atcguing is often melon of, 
in ſeveral : parts of the Mathematicks, particularly 
== ein the Solution Wm 1 e Triangles. 


Es * there be foe Preprint amd, , 


a8 A 


35 
i A:B::Cz e A. Lp tort nile. 
the ſans reef . 
1 10 its Conſe. A: * 8 PDE: F. 
quent, as of all the Ante» © 9 3 i518: 6 3:24: s 
| cedents, toall the Conſequents. 

Dem. Since A is. * 4 C to D, A will contain 


B, as oft as C contains D (def. 48.) Add both An- 
reccdents together, as likewiſe both 'Conſequems, 
then tis evident that A contains B, as = as the Sum 
of A _ © ny the —__ Pp B and D therefore 


ike Roden 
Cor. 1 8 if like tant be Nt to like: 


Proportionals, the whole ſhall be proportional. 


THEO..XVIL +, 5:6 


What roportion any two Magnitudes as A and B. 
have pas jeg ſame prop oportion ſhall the 
like aliquot parts ( ſuppoſe the fourth) of . 
Nuantitiet, bave one to lanot her, that is as A to 
( the faurth of A) be te F, (the fourth of B. 5 
Dem. Divide A into 4 . Its a8 57 
= B into 4 equal : HT. M,N; 
that as E: F : 
1 K: N for al the | 77. 1 
antecedents are each to 6 no) 
other, ſo likewiſe are all the A 24 I 630 
conſequents. But (Theo, 16.) 6 
as the Sum of all the Conſe- | | 


| gn ſo is one Antecedent to its Conſequent, 8 


ere fore as A: B: E: F. V. . D. 
Cor. Hence tis Evident, that the double, treble 
(or any other Multiplex whatſoever) of two Quan- 


tities have the fame pro mon 4 as BE RRLIUeg 
ves.” i 0 


94 TY Uſe 


＋ F. W D. 


% * 


U e. Theſe two Theorems do many times 


, THEO. XVNP 4 
If a Magnitudes are proportional, (viz if as A: 
met: BD. os 
Dem, If you deny it, and ſay there is a greater 
reaſon of A to C than of B to D, A will contain C 
mote times than B doth D ( def. 50.) let A contain 
four times, and B contain =. 

D bur three times, then the If A B.: C- D 

= fourth of A will be equal to C 41:87. 12 2 
dat ea fourth of B will not be then alternatel 

= equal to D. Now ſeeing there A. C:. B. 
tee ſame reaſon of A:B:: 48: 1228 2 
| Ce P, there will be the fame Ne 


e they fa! alſo be alternately ſo, 8 


ſhall be equal to D, although the contrary follows 
= if the former ſuppoſition be right, vs. that A hath 
= Aa preatgr reaſon to C, than B to D, and therefore as 
A to C, ſo is B to D. V. V. D. WENT > 
And here Note, That Alternate proportion hath 
Page only, when the Quantities are of the ſame kind, 

t HeteFogenious Quantities cannot be compared 
_ . If there be 4 Mognitudes in the ſame proportion 
| Pa be A: B: C: D) they ſhall alſo 3 


onal when inverted. 


* 
\. 


Y a : 


—_— han. 
| y 4 1 12 » 0 

pen in the Mathematical Arguings; they are allo 
—_ - ncceſſiry to demonſtrate thoſe that folloxc. 


reaſon of-2A;Bas of 10. D, (Theo, 15.) and 
therefore if the 4 of A be equal to C, the & of B 


Dem, For if A be as great in reſpett of B, as C 
4-7 88 ; $78 20 | is , 


49 Pay Prog 40 fart hood Hh o* mar 


>= OO => rA 


N a 
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_. Ty 6 72 9 * — 2s * 5 
oo EN EI OT 9 
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e N SFO 
«in aged of D, then on the contrary Biz li- 75 
tle in reſpett of A, as D is in 75 
reſpect of C, and therefore as If A:. B. C0; D 
B? X e n 06: 2259523 
For the quantity of proportion then inverſely, 
iS > ly defined by . B:A::D:C 
„„ 2:6 3 9 
Times conlequent i 2 „ 
es in the antecedent. r 5 


THE O. XX. 


5 F Mag dhe  Compounded be orion, th 
ſhall be proportional when i. * 85 
ded, Ae is if it be at A:D:: If A: De BE 
B : F ir ſhall alſo be as A. D: 16: 4 
De: B-F: F. N then by divifion 
Dem. Since there is the ſame. A D- D. BF: 3 
Reaſon of A to D as of B to F, 12:45: 69 2 
A will contain D ſo oft as B | 
contains F; Now if D be taken from A and Em 
B once, or any other number of times, then (ax. 3. 
D is contained in the Remainder A- D, as oft as F; is 
in the Remainder B F, and therefore (de,. 48.) as 
A-D:D::BF-F.W.W.D. © 5 
F 248 Hence Compourtded, Ratio is eaſily Demon- 
rate 
For if AD: D:: BF. F If A. D: D. BF by 
make each Antecedent w 11 „ Bs 
contain his Conſequent once then by commpoſiiten 
more byadding the reſpectivrte A: DO:: B: F 
Conſequents to them, then 162 5-7 2 4 
will A: D:: B: F. V.. D. | 
U/e. © The foregoing Proportions very Wett 


c tl occur in ſeveral Mathematical Argumentations. 
THEO. 


* 


— 


If the whole be to the whole, as the part taken away 
it to the part taken away, the remainder ſhall be io 


the remainder, as the whole was to the whole, i. e. 
Fi be ar Ar B:: DP: F it ſhall alſe be as AD: 


8 "Cha $ ” 4 


1 4 * 
12 * 6 " P 
05 2 1 

4% £ Fg " 
—— 5 9 * - ; 

W : 
Fx . "8 x » © of 
4 1 * 
ay 4 | 4 
* 


Dem. Becauſe A: B:: D: F therefore alternately 2 


_ (Theo. 18.) twill be as A: 


D:: B: F and by Divifion If A: D:: D: F 
will be as A- D: D:: BF: F. 10: 6:: 5 3 
And again, by alternation as then *rwill be 
D: BF :: (Hyp) D: F:: AD: BF:: A: B 
A: B therefore (Theo. 15. | 
A-D:B-F::A:B. V. . D. 


Cor. Hence if like Proportionals be taken from 
like 1 the Remainder ſhall be Pro- 
Peschel. Hence is converſe If A: B:: D: F 


1 Ratio demonſtrated, for if A: then by Converſion 


B.: D: F, then alternately as A: A- B:: D: D 
= as A: D:: B- F but (by be 5 
= 838 Theo.) as A: D:: A-B:: DF, and again 

y 


alternation as A: AB:: D: D. F. V. V. D. 
After the like way of Arguing may mixt Ratio 


be demonſtrated. 


* Uſe. © This Theo. helps to demonſtrate the Rule 


| J p : of Fellowſhip, for inſtead of working by the Rule 


of Three for every particular Aſſociate, having done 
it for the reſt, to the laſt they aſſign the Remain- 
dex of the Gain; ſuppoſing that if there be the 
'£ ſame proportion of the whole Sum of all the Prin- 
* cipals. to the whole Gain, as of rhe Principal of 
one Aſſociate to his part of the Gain, there will 
© alſo be the ſame proportion of the Principal that 
- * remains, to the remainder of the Gain, Some 


93 


* 


———— 


VC. CS JL OO 0, 


9 96 


dhe, % f are equal (Theo''8, 50 


111 ce are equian-' 


„ „ 

© Some other ways of arguing there are which 

ſometimes are uſed, but theſe being the principal | 
« and moſt frequent, L omit them. 


THE * 
gs LEED, All 

N hf, ehf are i fins proportion to 
each other as their Baſes bf, e 

Dem. Let b be=ed=dr=ef draw #5 he, 
then the Triangles b He bu, 5 


Now tis evident the Tria ee 
b bf contains the Triangle e 'b — . 
n CO e 1 | 
the baſe ef, and t ore 48.) A & 
Py as the baſe 5. ef. 6 . 5 7 7. 

ol. In lite manner i 5 
of the ſame or equal height have ſuch 
each 2 — as [thei Bafes for hes 17 
half is to the half, ſo is the whole to 6g 

Je. This . theirs bow t cut off the third 
N of a Trapegium (as 4 w_ that hath two of 
fides (as ad, he) para A 
Produce h e 03 hike ce cnn A then take bg 


to the third of h e and draw ag, I ſay that the * 


angle ab f is one third of the I a bed. 
% be Triangles ned h : 


becauſe File we wc 
alle Lines ad, he and 
vertical angles, there is b 
alſo in each an equal fide 
viz. ad, ce (Con.) thence they are 
ther (Schol. 0, 2.) and conſequently the Triangle 
ab e equal to the Troapezinm ab cd, bur the Trian- 
b abg is the third part of the Tram 


* * J 
* 
„ 


be proved, that pgrms.. 


ion. 10 


| as the” 


ual to oneano- 


.v = — 
_ es 
—_— 


by this Theo. and therefore the Triangle ebe i is the _ 
third part of the Trapezium a bed. a 


Ps ma. N 
— 2 Fe — 
—2 — 
_— nn 2 
__ - "ITY 4 8 
l ba doi Es. 
+Y 


ITY N nn 
l > LS, * 2 N a - 
3 WS ha : 


I JO THEOSKESIN 11 bin. | 
Similliar or E riangled Triang/es 2 Ft "8 1 | ' 
haue their Correſtendins fe fides roportiomal. . s 


angry Make them e e y laying the 
and the right line à c on the right line 2 he. 


Cater 
2 R a 
„ r _ * 
7 — * . * 3 


— PU a = s 
wy n \ : | ä 
r e = — + 
—" aa . : 


+ - then ſay fc is parallel to . _ 11 
_ | (Scbol. 2. Theo. 1. ) pare Be he LY lev; 7 / 10 
4e fa dg. Draw the lines cg , | 
7 d then the Triangles f c g, fea x | 
are equal, being on the | c 
baſe 72 e, and between the ſame — 85 
parallels; But (Theo. 22.) G . > * 4 
4 fen fer: 4 2 alſo... ac 1A lf 
ec 277 c 2 (Hh . 


1 Find er : 4 d, but A ac 
=_ And (Theo. 16.)af ;.4c: a fo f 14 LAGS 
"= 7 1 ＋ (= 4 a and e 0. 18.) 

4 g :tac 7.0 
EAN Schol. Hence if the ſides of. 4 Triangle be cut pro- | 

portional, the right line that j Joins 1 the points of Sec. 

ton, ſhall . be ple te the remaining Jide of. the 
Triangle. 
Uſe. © This This. is of vaſt Extent, and t may 1. 

5 moſtepaſs for an Axiom in all ſorts. of Meaſuring, 
it being the very foundation both of Plais and 
BFSsͤpberical Trigonometry, for tho ſpherical Angles 
gate formed by Arches of Circles, yet muſt "=, all 
be reduced to Plain Triangles, "before their parts 

enn be meaſured : Its al ſo from:thisPropaſitien they 

© make and divide ſeverai Mathematical Infiraments 
* as Simca! Quadrant, Foreſtaff, Sector, Propurricdel 
* Jompaſſec,, with other Geometrical bannt In 
ort, 


„ v2 


„ 
. \ 


millar ( 


. Re O- 
* 2 


= * * 6 12 * 
— 5 „ r 
, * 


i 


© ſhort; tis ſo uni verſal, that moſt of the ulefulleſt / ; 
0 of the Mathematicks are founded upon it. 


Its Uſes and Applications being Infinite: 


© Alſo upon this Theo. depends the praftice of that © b | 


Problem, which teaches how to cut a right line in- 
to any number of equal parts, See the manner of 
© doing ir Prob. 10. | © eta 9 


THEO. XXIV. ; 


AP endicular let fall from the Right Angle of 
a right 22 Triangle a be, divideth it imo two Si. 


lar to the whole. 


Dem. The Cab c = ad b becauſe both right, | 


and the Qa common, therefore 5 
the Triangles a © c, ad b are fi: A 

Theo. 4. Cor. 3.) By the © 
ſame Argument are the Trian- A 


ſimillar. . V. D. vt | 


* metrical Queſtions by Algebra; Alſo b 
the ſides of the five Regular Platonic | 
* inſcrib'd in a Sphere. Irs alſo by this Theo. and 


U. This Theo, is often uſed in ſolving Geo- i 
y nding 
Bodies 
* the help of a ſquare, an inaceeſſible diſtance as d aa | 


may be meaſured, for draw the perpendicular h d, 
and ſer a ſquare at the point b, ſo that by looking 
© over the ſides b a, h c you may ſee the points 


4 
and c. Now becauſe by this Theo. c d: dh:: d 


da, if therefore you multiply d b by it ſelf.” and 
© divide the Product by c d, the Quotient ſhall be 
* da the Line required, - - — 5 0 


gw, TT ned 


millar Triangles ad b, bd c, which are alſo ſimil- of 


gles ab c, h de ſimillar, and TC 
therefore (ax. I.) the Triangles ad b, bd e ate 


5 . 
THEO MW 


1 ianz/ed pgrms. as ad, d g I tes 
ee keene. about the equa! Angles reciprocal, 


Aud equiangular pgrms. char have thoſe ſides reci- Wh 
: *procal are egual. 

| Dem. Let the ſides c d, 4e about the equal An: 
geiles make one right line, eee A e | 
© . Wherefore fd,db > ts 1 | 


\ * =_ 1 = 
= => LEE 24 / EN . 
6 —— Fj N Les AF. 5 of J —_— 
1 r 2 b 2 * 9 & - a» | 
I 4 > 4 n 5 py 
ht 1 m LN * o _—— 
p 8 « 5h "—_ - _ ot oi A * A a 
2 — 4t- N , l p , 
* 2 8 4 ts a: . 6 
8 . * 3 ö * Y RR '£'S » ** >, 
LIE 1 K * 2 * wo I. a 29 2 
„ « han i ors, 79 af 
4 < * 2 ” 1 
- * 3 "x Eg 


1 Cr. 2.) ſhall - the ſhe, een eee 5 
wa let h e, be produced a” E 
I 1 (Po -4 ob I.) ill 12 meet | A. 

| Y | Hf e the germs. ad, de being equal "$1 


3 er to the perm. b e, but perm. a d 

: baſec d: de, and perm. 75504 bee: baſe 7 d 
4 b( 67 Theo, 7 15 therefore (Theo. 15. Ye d- 
0 HH tbe fide fid a 8 being procal 

= Secondly, the es of the pgrm. reciprocal 
= there is the ſame pro Ow of the baſe cd: de: 

1 fd,: : d b, but as a d: be: : baſe cd: d c ( Theo, 22. 

| a 74: db (Hyp.) -: 2 : þ e (Theo, 21.) there - 


fore (1 beo. .ds b, and theref 
N fe. 40 than ore pgrm. 


THEO. XXVI. 


dur lines are tonal, ſu ehe by dcr d, 
eee, 54 proportions ane, 


fo ff and, 
=_ fourth, ſhall be hf. rect 
ea of ibe ſecond and third. 
3 And contrary, If tbe retlangle 
of the Extreams and Means are 
equal, the four Lines are pro- 


| portions! ; 


en. 


are equal 
FSecon 


a a iraight line (Theo. 1. Cor 2.) join ae. 


wo 


N 
Dem. The 
becauſe both right, and a: 0 :: 4 


fore by the laſt part of (Theo. 25.) the eQangles 


dly, If they are equal and equiangled, their 

fides will be reciprocal, . (by the 2 

2 is, as a: : 2c d. V. V. D. 
Schol. In like manner it might be proved, that i 

three lines are proportional, the ſquare ft he. mi 

= e be equal to the Rectangle of the firſt and 

third. | 


Rules of Common Arithmerick, viz. 


© Three, the Rules of Fellowſhip, Alligation, with, 
others that depend upon the Doctrine of Propor- 
© tion. For ſuppoſe it be required to find 

a fourth Proportional to the three Num. 4, B, e. 
© bers 4, b, c. Then becauſe by this Pro- 3, 9, 6. 
© pofitiong9 x 6 = 3 __ - ” by ano 

* ther Number unknown. It then I divide 54 by 
* the Quotient is 18, which if multiplied by 3 wil 


give 54 = 9X 6, and therefore if 3 give9, 6 
d ſhall give 18 for the fourth proportional required. 
3 THEO. XXVII. . * 
Equal triangles a c b, e c d that have in each an 
equal Angle, viz. a c b, ecd e 
c thee (a c, c band e c, 8 


cd) which form the equal An- * 

gles reciprocal , And contrary 

if the Angles are equal and ; 

ſides reciprocal, the triangles ſhall be equal. 
Den. Let the ſides ac, c d which are about the 

equal Angles be ſer in a ſtraight line, then, be is 


Rektangles have each an equal Angle 
,) there- 


ah 
part of Theo, 


Uſe. By theſe two Propofitions is demoiiftrated _ 
© the Princi 
The Golden Rule, commonly call'd the Rale of 


, 


$ 4 > OY. K K *., = 
* * N . 0 * * — 1 K * 65 
7 * 5 9 9 6 r EL. 4 c r heat. * — * a 
9 * - | ed ROS et 6 2 dS rule We * 7 n 7 
* EL , 5 N Y TE FWunn * * 
1 


_ Firſt, As ac: ed: dec: Ace d (Ibeo. 22.) 
32: Ae4c: A cab (becauſe equal) :: c: c (Theo. 
22.) and therefore as ac: d:: ec: b. V. V. D. 
Secanddy, A acc: Aced::ac: cd (Theo, 22.) 


15 . 


$:ec*cb (Hip.) :: aeca: ac (Theo. 22.) 
therefore (Theo. 15.) A acc: Aced:: Acta: 
£ cba, and therefore (def. 48.) a ced=ac ba. 


THEO. XXVIIL 


= Simillar triangles. 
WE bees 
1 lic ate Proportion 
their Homologous ſides :e 
that is, their Ared's 25 
are as the ſquares of © | 
- their Homologous ſides. NH: NE 
Dem. Letbc:ef:: ef: bg andletag be drawn. 
No becauſe ab: de:: bc :ef:: Theo. 22.) ef:be 
(en.) and the Angle 6 = c; therefore is the Tri- 
angle abg de (Theo. 27.) but A abc: AA bg 
2: 3e bg (Theo. 22.) Now the proportion of bc 
to 6 is duplicate to that of Cc to ef (def. 55.) 
therefore & 40 c is to A abg (=def) in dupli- 


| PT TE PG 3 abe be 
cate ratio to that of bc to ef, that is Triangle q f 


| _ _ . D. 3 | 
,” Secondly, that this proportion 83224 
. is as the ſquares of their Homo- - £ 7 
logous fides I thus prove, Let the 
r pon be g h Rx, mno(grant- , 
ing all Triangles this property) 


* 
* 


= 0 5 * 
N 
. 


n 


- 


W 
Jo 1 
| | ' % wy 
* * 


_ which ſeverally ate half of the m 1 
4J 17 bp,ng. Now ſince the ſp 
— half is to the half as the whole 


% 


to the whole, the Trlangle g b is to the Triangle 


22.) mno, as the ſquare of 5 & to the ſquare ff no, 
„j T ̃ ““. 
D. | Schol. Hence tis caſie to prove that all ſamillexy 1 


22.) | {uperficies are in a duplicate proportion of their Ho. 
22.) . fides, or hp ſquares of their Homologous 
EM. - : 9 . | , 
; ba. More I paſs to the proof of this Excellent Theo- 
S rem, it's neceſſary to premiſe the following Lemme. 
Lem. Simillar Polygons «bs de, g hi / may be 
divided into an ? 4 So 
qual Number of fi. A 
millar Triangles , . b. 
| which Triangles | 
£ i of their reſpeQtive 
7 wholes. Firſt, AS 


won 6 
2 Thar they are like I thus prove, the <b = Sb 
Tri (Hyp. ond "the fide 4b:bc::gb: bi 
15% ore if the Triangles are made coincident tha 
37 line g i will be parallel to a c (Schul. Theo. 23.) and 
55.) confequently the Triangles @ þc, g hi are fimillar. 
pli- By a like Argument are the Tri acd, gm! fi 
de millar, .Laftly, the Q c a d like 1g /, for the whole 
=—> | Figures wereequiangled, and equal Angles have been 
| taken away on each fide: Therefore the Tri | 
_ cad is ſimillar to zg /. Thirdy, Thatthey are lie 


Ww parts of their reſpeQtive wholes. Triangle d. 


| twice (by the preceding Theo.) ſo lf =o | 


[= twice, and == twice, and becauſe ab : f h 


od 


by 


to their Number tis evident by Inſpection. $ —_— 
(tp). ant © 


N 217. Ag bi, chat is, the Polygo nale 


e 1 BE 
. 64. it: YT F 8 80 therefore 3 and ther 
fore Triangle 2! = =q — that it Triangle 4 be: 


N a sed. But (Theo. 16) & 


4 be: 8-50; hoy ae d d-acd:ghik gm! 
| „ nal. (Theo 1 165 21747117577 
4 Ag bi: ebi-kgml +gil, again, 
e A 250 22867 718 + 

e is to any 
one of its Triangles, / 475 as the other of 


bis Triangles, as to 51 e Triangle g 5 i. This be 


granted, tis eaſie to prove what was propoſed, 
or fnce by N 7 7 the preceding Lem- 


m A4 2 2 ag bt :: 4 Pol. g 11 my 


therefore t ba 75 == 


(ax, 1.) NI =D twice, And therefore Pol. abe de: 


Pal, g h i / n is in duplicate Ratio of a b: g b, or as 


3 1 the ſquare of 4 5 to the ſquare of g b. . V. D. 


Cor. Hence Circles are in a duplicate Ratio to 
that of their Diameters; for a Circle may be divi- 
ded into an infinite number of Triangles, as was in- 


timated in (Theo. 8.) 


2. Hence if three right lines are proportion, then 


as the firſt is to the third, ſo is a Polygon made up- 
on the firſt, to a Polygon made upon the ſecond, 
Uke and alike deſcribed, , or ſo is a Polygon made 
upon the ſecond to a Polygon like, and alike deſcri- 
bed on the third, 

3. If the Homologous ſider of like Figures be known, 
then we the proportion of the Figures be evident, 
vis. by finding a third proportional. | 

Le. Hence is diſcover d a method jo enlarging 


— „ 


— 


*poſe the like fides of two ſimillar Folygons 


'c< 


5 0-39 2-7 OY 
© or diminiſhing any right lin'd Figure in a given Ra- Ml 
© rio: As if you would make a pentagonal Polygon | 
« fix times as big as another, one of whoſe fides Is 
*2 b, then nin il Aug 8 1 
* proportion, uponſwhich deicribe a Polygon like the 

6 ns. "tad it ſhall be Sextzple of the Hexapon 
«© given, as is evident from the preceding Demonſtra- 
tion. The contrary of this is alſo manifeſt, as ſup- 


and 
*the Area of one of them be given to find the Area 
© of the other, then becauſe their Area's are as the 
. quan of their like ſides, it will hold as the ſquare 
the fide of the Polygon, whoſe content is given; 
to the ſquare of the other fide, ſo is the con- 
© tent of the given Poly to the content of 
© the Polygon required. As, ſuppoſe 512 be the 
© At ofa ſuperficial Figure, one of whoſe fides is 
24, what ſhall be the Homologous fide of another 
like Figure whoſe Area is 768, ſay as 512 to 768, 
*ſo.is 24 to 36, which gives the proportion of their 
© Area's, whoſe firſt term is the given fide, then ba - 
© twixt 24 and 36 find a mean proportional, that is, 
* exſtraQt the ſquare Root of 24 by 36 it gives the 
* fide required. | | 85 
Laftly, -* It corretts the Error of thoſe who are 
© apt to conclude that Po/ygons are in ſuch Propor- - 
tion to each other as their ſides; For if two Trias - = 
b ples, two Squares, two Polygons,. &c. are 1413 1 
* ſed, and the fide of the firſt double to to 2 
* of the ſecond, then ſhall the firſt Figure be four 
© times as big as the ſecond. | 


„ ET: XXIX. ] 
I ns right lines ab, ed interſeſt one another in 
4 Circle, the Rectangle a of abe parts of the. on 
1 EN ? | 


ties be . "right An- 


=  ceding Theo. ry berg dc, thatis 


— 


© a FO "ts 


7's q 4 * *& 8 

L 7 8 . 

4 - v 2 5 
-of 0 : 0 , 
M9 *. * F 
3 > - N 4 8 s : 
YN 4 ” 4 . * 4 -. , 

* 8 
1 1 ; * 5 

. 1 , 

$ I 


PS 


„ene to Fo reBlangle made of 4 of the 0: 


„* that is, eakeb de xet. 


als d becauſe Vertical, alſo 
the Tac (Cor. Theo. 12.) 
-and conſequently the ad e af 
ebe, therefore the Trlangles ae d, 

cob are fimillar, and therefore >; b 
( Theo, 23.) ae::ec: de: e 


wherefore Theo. 26.) eaxeb=Trxec WWD. f 


Schol. Hence is gotten u method of . a mean 

| tional betwixt two given 

_ fines; Suppoſe a d and dc, In A 

an infinite right Line, as 4 & 
aſſume the point d, and on each 3 

fide it ( pi 3) ent of 4 and | ne 

dc, and de et through d the right 


les to ac, biſec a c in e, and Hebe with the 1. 
= e4 0 e 1 bc, then ſhall the line 
or d þ cut e the Zaun 
portional requited, it is alſo dd He ofs 2 
qual to a Rectangle made of che Ls 20 
Dem. For db db (Theo. 10.) and 


an therefore (The bes, db: 2 W. 5 
| r. © This Theo. gives Arti an Arithmetick 
: 2 for 5 5 5 10 to 8 ; 
any Height a four F ot high 
and twelve Foot broad. 9 7 . 
Rule, Square half the breadth 
which: is 6, it give 36, 1 3 
_ his hy 4, it gives 9, which 9 
added to 4 the height, gives 
1 half of which is 64, this 


Dem. Join the points 46, 4 d, ch, The< ceb 


ike an Arch to 


1 Ps. " COILS *-<4-& VIE! \ 


et 


and that part of it pd, cut off as hr ſore. 


OO MnO. eo 
ſet from the top of the Arch a, upon the Line 2 
produced, will give you c the Center, upon wcnn 
wr ſtrike it to the given Dimenſions ; Tee the 
7 from p point p without a Grrele, you drato two 
riebe Lines pa, pe, 5 rf ee * 
phery ; the Reflangle of one whole Line p az with1 


t of it pf, cut off without the Periphery, "ſhall 
1 to the rettangle of the other whole Line pe, 


The Triangles p a e, pdf; are fimillar for the four 
ſided Figure af de. being infcri- | 5 
ed, in a Circle makes the Angle 
pd pes, (they being both 
the Complement of the Angle 
a fd, to a Semicircle,) and the 
Angle y is common, therefore are 
the Triangles pf d, pe a Simil- 
lar, and Sony ee have their 
correſponding fides proportional 
wherefore as ap: p: dH: f | 
therefore 0. 265 apxfp==epx dp. NP 
School. Hence Tis eaſie to es, Not 
prove, that if from a point p 
without aCircle, two right times © 
as PC, Pa, be drawn, fo that 
one pa may inter ſeũ the Cir- 
cle, and the other pe touch it; 
tbe Re angle made of the one 
whole line p a, with that part 
of pf cut off without the Pe- 
ripbery, ſhall be equal to the 
Square of the FE PS; EQ, > 
33 8 - ; 


- 
8 


6 ' 


3 proce 


ke” 1 
PX; 0 
5 * 0 4 

— 
_ * 
2 { . 
0 - * 

1 , < 
* - 


* 


* MN 55 oo 
Den. From e draw the Diameter e d, j 
PF pd asalſo'ec, Then are the Tr 
pe d fimillar; For the Angle at p is comm 
the Angle ped isright 
qual Angle ec d becauſe in a Semicircle, conſequent · 

ly N N ec==pde, and therefore p c : 
- 13 ſo that pexpd==peqg. But by the 
«Sno 9 +2", A 25 


in the 
pe e, 
alſo 


Thien 4 ft that 7 
Pry tangents as ab, à4 c dran 
from the ſame point without 
the Circle are equal. 
e. The principal uſe |, 
of this Prop. is to demon- 
* ſtrate the third and fourth _ 
x e wag in plain Trigono- 


ir equal to both the Figures bg, a l deſcribed on the 


Ades ba, ac containing the ri le, like and 
alike ſeituate to the 7 mer bd. be "_ 


KO N igures 6 
are alike and 
therefore (Scho 59 1 T5 28.) 
in a duplicate Ratio of their , 
Homologous ſides; Alfo by, 
the fame bag, acq, beg are in 
a du 12 Ratio of their 

Homologous ſides; Now ſes- 
ing baq 4- acq = beg . there- 


. V. A 


beo. 14.) and there — 


THEO: XXI 8 


1 I "NE ieht angled triangle bac a Figure as bd, 
=_ deſeribd' on the ſide bc ſubtending he br Angle, 


acg we: 4 5 
tore ſhall the Figure fark «is bd ( Theg, 15.) 


* 


5 * 39 8 N 8 | N 3 | 4 
Schol 1. | Hence 8 Circle deſerib d upon the T. 
renuſe of a led triangle, is equal to the 4 
Circles deſcrißd upon the other two ſides of the iri· | 
angle ; For (Schol. Theo. 28.) Circles are alſo in a 
du licate Ratio to that of their Diameters. © - 
ore, Such part as e bis of b c, ſuch part muſt 2h be 
of hi, and ſuch part mult 2g be of gf. See (def. 25.) l 
Schol. 2. Hence 12 5 learnt how fo Add or rs ond „ 
any like Figure, Viz. d/o the” ſame method that _ 
mage follow'd'i in adding an [abftraling of Jquares i in 


Theo. 9 
1 Uſe. * This Theo. is excecdi uſeful, it being an 
TH * univerſal Application « of the 97 Deo. to all manner 
*of Figures. 


THEO, XXXIL 

One part AC of a right line cannot be i in a plain 
ſuperficies, aud — w_ 8 B out of th... 
Dem. Produce AC to 
if you conceive'C g Fn e 0 
ſtraight from A C, then two 
right lines ACB, ACE 12 | 
one common Segment } AE ERIN & 
VF hich (ax. 8.) is Abſurd. F an 

Schol. 1. a, 4 * as 
DEB i: in one and the ſame plain. 
1 For imagine E FG „ 
. Triangle DEB to be in another 
8 plain, then E F part of the right 

E is in one plain, and the 

| other part FD Panera above it, 
5 


2 - 


* JK Which is Abſurd, by the precedi Theo. 
9 Schol. 2. Hence alſo if two right lines at A B, Dc 
ol. NET cut one another, "His toldent Ty 0 | 


rhe ſame plain, 1 iS Uſe. 


"2 ( 60 d] ö 
. «This Propofiton is of ale in yelling, for 
c by it we that the ade of the Style cannot 


füll out o he plain of that great Citcle, 1 . 
on: a - the Sun i, | mT 42 | 


THEO. XXXIII. 


/ to Plains AB, CD cur one (the other, their 

common Section E F is a ſtraight . N 
Dem. If E F be not a ſtraigt * | 

line, then draw the ſtraight _ N 
line E G F in the Plain A B, G 7 
- and the ſtraight line EHF in . 
the Plain CD : Then tis evi. — . 
dent two ſtraight lines E GF peg 
EHFinclude a Superficies, Which (ax.9.)-is Abſurd. 

Uſe. This Propoſition is of great uſe in ſeveral 
« parts of the Mathernaticks, but particularly in Dy. 
« alling, for the Hour lines on all Plains are only the 
common Section of the Hour Circles Plain, with 
: that of the 932850 


THEO. xxxiv. 


A Areitht Line CD that is 5 to two ; 
lines AC, BC croſſing, is alſo perpendicular'to their 


7 4 Plain AF. 


tue plain 4 


'Dem. If you der it, let DE be periendiculat to 
; Join the points EC, as alfo D A, and 


| 0 4 at right Ade to ECdraw E A: Now x7 E is pet · 


pendicular to E C and E T 
(Theo. 32. Schol, 1. def, 68.) 
alſo DC perpendicular to CA 
- (Hyp,) therefore 4 Dq =A Cq 
＋ DCq =. 9% and 40d 
4E alſo DCq= 


each eo. 959 and 


x. 


| pe 


ing, alſo in Aſtralabes, and in cutting of Stones. 
EY THEO. XXXV. 


If a plain HG cut two parallel plains AB, CD, Ml 


its common Seftions EH, G F with them ſhall be po- 


rallel lines. 


Dem, For if they be otherwiſe 
being in the ſame plain, they will 
if produced meet ſomewhere, ASE 
ſuppoſe in I; Now fince the | 
whole lines HEI, FGI are 
(Theo, 33. in the plains AS, _ 
CD ore theſe plains beit 
produced, ſhall alſo meet, Whic | 
it contrary to the Hipotheſtes.,  \\ : 
" U/e. © This Propofition is of greater uſe in Conick- 


Sections, for by it we prove that if the Cone ot 2 


* lender be cut by a plain parallel to its baſe, 
Sections are Circles; In Dyalling we prove, that 
© the Angles the Hour Circles make with a plain pa- 


_ *rallel to a great Circle, are equal to thoſe which 
© they make with the Circle it ſelf, likewiſe in Per- 
$4. ive tis proved by this Theo. that the Image of 


the objective lines which are icular to the 
Table, concut in the point of Von. 


1 2 
 _= 
1 ms 
* 1 
: ES 
* 
* — 
= 9 * 
# ; = 
- 4 o 
2 = 
o » 
” x - ny 
- * 


FEI parallel to BA in the 


« 
* . - "IX N n * a A " 
* in * e 5 0 2 a * L * 2 * 8 
N . * * * e r * 1 - 
TV : * A 
5 , 


[ TREO. XXEVL 
3 a Right Line A B be ndicular to fome plain 
= OC E. all the plains in abit that ri rs 1 halt | 
8 perpendicular tothe ſaid plai E G | 
Den. Letſome plain as E E be drawn by the line 
AB, making the Section EC A F 
with the plain C D; froenm — 
ſame point as Z let be drawn _t__: 


— 


. - * 


plain E F, then ſhall HI be 


1 l to the plain ; 
= CD, becauſe the ſtraight line —ʒ 
= HG makes equal Angles with the parallels I H, A B, 
= and therefore the plain E Fis perpendicular -to the 
= plain CD. W.W.D. Pen 
e. © The very fundamentals of all Dyalling is 


= <cabliſh'd on this Propoficion, for by it we prove 


© <* that all the Meridians are N e to the E. 
= * _ fince the Axis of the World is ſo, which is 
their common Section; tis likewiſe of great uſe in 
© Spherick Trigonometry, Perſpedive, and all other 


| f pearts in which we are obliged to conſider plains. 


THEO. XXXVI. 


If 2 ſolid Angle AB CD be contained under three 
plain Angles BAD, DAC, BAC any two of them 
taken together, are greater than the third. 

Den. If the three Angles are equal, the aſſection 


| 4 is evident, if unequal let the greateſt be B AC, 


1 I from whence take away BAE= BAD and make 
AD AE drawing BEC, BD, DC, Now the 


ide BA is common, and AD = AE (n.) Alſo 
SD ADC Sr & (def. 2.) therefore rejeGting B D 
ud BE in botb, there ſhall remain DC H EC. 


Hut 


8 


D 
CAD ſhall be greater 
than EAC (for if E be 


the angle B A D CAD © 


Every Solid Angle A is contained under leſs then 


l 
Sum of the Angles B, C, D, 


ſent the Sum of all the An- 


in the Angles C. D. E. F. And therefore tis evi- 


to demonſtrate ſome that follow, as alſo when of 
Angle, the knowledge of which is very requiſite, in 


. . nd  oa 


turned over A C it will - 
fall but at F) Therefore B 


— 0 
Ac *. d. 
THE O. XXVII. 5 


Dem. Let a. plain cut off the top of the ſolid 
Angle, and make the many fided ' © _ 
Figure B CDE F, which from 
ſome point in the Figure let be 
cut into Triangles, then let the 


E, E of the ſaid Figure be de- 
noted by x, and let y repre- 


gles at the baſes of the Trian- - URS — 

les which form the ſolid Angle; Then:.x 14 
t Angles = T -+ 4 (Theo. 4.) for TT A 10 
right Angles, and ſo is x + 4 right. But the< 
ABC+ ABFE CBF (Theo, 373 the ſame holds 


dent that TX, and conſequently that A which 

_ the folid Angles, is leſs than 4 tight. 
F. D. — | * 5 | 2 | E 
Uſe. © Theſe two Propoſitions are made uſe of WM 


* ſeveral plain Angles there may be made a ſolid 


* the cutting ſeveral Bodies in Wood, Stone, Ec. 
5 . In TEO. 


7 ? * a 9 ths. OY. * 2 * , * * p m1 II . ; * „ 1 _— 
* 9 ; % * * 1 * 1 FE 4 * 2 q Tr — , 
* \ — * o * * 0 
* 1 y * 4 7 l 
« « 
> . of ; * 

. J : | 

1 EY * 


The 5 Plains ac, d b ef a Peralll 

are i pee ual. * 7 wire 
Den. The plains à c, 45 Roe rallel (def. 89.) 
© . therefore (Theo, 35.) the interſe de ue 

E parallel as are alſo ef, 
| 1 2 % . 
perm. and by Conſe. | _ 
quence of = de. In 
like manner it might be 
prov d that all the other 
plains are parallelograms, 8 
and that the fides in one pgrm, are relpeRtvely; ul 
to the fides in its oppoſite: Therefore the ab 
E =edg and fc =deband therefore the in c 
. F plain d. W. 


.T HE O. XL. 


4 Lein FL 3s vided into tuo equal 
= Ports, by the R N | 
Den. All the op F 
8 are 945 oma 
| 0 Oe 3 8 4 
_ rag et T 42 
=_ -A4HG (bes. ,6.)and . 6! 
tte plain p H is com- 
mon, therefore the ſolid 
4 BOS KDA W.W, 9. 
I | THEO. XII. 


Peet | eons AD and CK gre 9 „ which 
bave 7 2 2 an equal baſe, « and the or an 
* beight. 


———— — * * N — 

„ ©, HT TY N 1 
* r A 
ne Da Ws 

a. - N * 


n , 4 = 
2 n R 
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1 3 3 1 ELSE 6 = = _ 
4 a n 1 ry 52 Ip 1 = * 1 
* 2 N hs & 7 2 * ” 38 
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_— 
—_ 
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| Dem. g 


— 


615 


ee = 
PCI, and add to 
the remainders the 
ſolid 4 GNMEHFP 
it makes the Paral- | 2! 5 
lelepipedon 4 Ce- - £9. 
to the Parallelepipedon ck WWD. e 
This Propofition may more univerſally be prov'd 


(that is forall forts of Priſms) by Infnities after he | 9 


method of (Theo. 7) 
THEO. XI. 


2 Perallele epipe A AD, AB of the Jane o = 4 = 


beight, are one to another as their Baſes 
Den. Let the. _ »D H 
Baſe A F be con- .ö;ßð 
Ge 3 to 
and the plain 
15 which is 
"allel to E D (de of. 


89.) be mor d parallelly to G B i. gan ac che tithe 


time PT the Baſe A C and the Parallelcpi pon 
AB, and by confequence how much ſoever ir 
ken away at any time from the Baſe AC, it will 


have taken away alike part from the Parallelep pipe. 12 


don A B; and edc as the Parallelepipedon 


to the Farallelepipedon AB, ſo is bels AFto baſe 


AC V. V. D. 


What has been ende of Parallelepipedons yn 
in the 41 and 42 Propoſitions, holds alſo in trian- "i 


gular Priſms, they being halt thereof, by (Theo. 
And therefore e ou "- I 


— N - 
— FS 3 1 
e a 


* 


5 1 Yet "bs * , 1 
r. 1. gegen which hav the a. 


= * 
1 
1 
1 
1 —— 
* \ 4 
. 


2. if they fa Ge the ES hs. equal height, they 


are in ſuch proportion as their Baſes. 
3. Theſe properties do likewiſe hold in all po- 
Iygonous Priſtns, as alſo in the Cylender it H 


which is conſtituted by an infinite number of Trian- 


gular Priſims, 


«learnt the way of meaſuring all forts. of Priſins, 


© © whether Triangular, Quadrangular or Multangu- 
d lar, vis. by gay 5 Area of the Baſe into 
t the Altitude. As 

da right angled Parallelepepidon be 48 foot, and 4 


© Altitude 17 foot, then multiplying 48 by x 
= ſaid LY 


the Area of the Baſe of 


odutt 816 is the iolid ä —— ot the 
Cubick Feet. 


3 Moreover, Since the whole Parallelepipedon is 


1 « Priſins, as alſo of the Cy le 


produced of the Altitude multiplied into the Baſe, 
' * half thereof that is a Triangular Priſm ſhall 
8 of the 2 drawn into half the 
amely the Tri 
e this aue ds ſolid ley of all polygonous 


m tiplying the Area of hs Baſe into the height. 
or, 22 le is produced by multiplying 


_ * ** length of the Baſe into the height, ſo is the 
content of a right Parrallelepipedon and all Priſms 
produc'd, by mu 2 the Area of the baſe by 
= therefore (Theo. 41.) the ſoli- 
dit of all Priſms is found by multiply ing the baſe 
= * by = n 


0 — Altitude 3 A 


THEO. XIIII. 


W - 47 Pyramids er C D. F H baving the ſene 4. 
ll d and equal Baſes are equal, 


Uſe. From the three preceding > Theorems 'is ? 


is found, vis. * N 


Dem. If e ee 'Y 
eg 1a ra nr :_ 


of Priſms having like Baſes and 7 Heights, 


whoſe ſolidity may be greater than the Pyramid FH; 
then theſe Priſms fo inſcfib'd, will be leſs than the =_— 
id in which they are inſcrib'd ; for the leſſer 
heights c 12 bi there be in 
num het 3 t 1gnt you 
encreaſe their number, ſo we TING” ; 
that it ſhall come nearer to | 
the Pyramid C D, than 
any other Quantity, ſu 
poſe F H. Let there 
alſo inſcrib'd in the Pyra- 
mid F A the ſame num- 
ber of Priſms as was in 
the Pyramid CD. I ſay 
the Priſms in _ of a fer | | 
Pyramids are eq 2 
their number is Ae ue Bs; Con fruffion, their Baſes and ; 
Heights may be alſo equal, —— thoſe of the Py. 
tamids in which they a are inſcrib'd, are ſo( 7 * 
7s, all the Priſms in H F is equal to all the 
CD, which by conſtruQtion was made greater than he 
Pyramid FH, that 5s, a part is equal to the whole, 
Which is 5 And therefore the Pyramid C 


—=F#, | 
Schol. 2 27 all Cones are 3 which have an 


« ap height and baſe; for they may be divided after © 
| _ manner, and therefore the = Argyment "= 
wo! 0 | 


'TH EO. xLW. 


Every Priſm as AB CDEF having aTriang!e for 
its Baſe, may be divided into three equal Ho. 
FDEG, CBFA, FADC. Dem, 


* N 1 
— 1 _ 
WS.” . : 
is 4 
XX 
i 
1 © 
N 
* y F4 5 
* — 
7 « , 
—_ 6 
2 4 


aud then conſider it, the Dem. will be very 
Schol. Hence iq ; eee 1o fre theory Pr ou | 


LEY 


\ 


FD, AC which ſhall 
w the Pyramid F D 


cauſe they have hoe Roa . 
and heights; Alle for the 
hs apa am. FACB 

ADC, ow : | 

3 Ae £2) the three P "+4 
f mids FDEC, CBE A, FADC are equal W. V. D. 
Ik you cut this Figure out in Cork, or the 2 


WECY 
F 


| W 
r-. ++ 


/ 


mid is a third par Priſm, that bas 


WE b/c ant Altitude 45 it; Or every Priſm is £ le 


of the Pyramid that has the ſame baſe and Altitude. 
For conceive any on igo nious Priſm and Pyramid 
whoſe/baſes are equal and like and height the. ſame; 
Divide the firſt i io triangular eld a and the other 
into triangular Pyramids, then all the parrs of the 


= © Priſm ſhall be treble to all the parts of the Pyramid, 
© by the preceding Theo. and conſequently the whole 


iſm is treble to the whole Pyramid. W. . D. 


Schol. 2. Hence alſo we mey reaſonably conclude, 


that a Cone is the tbird part of a Cylender, that has 

the ſame Baſe and Altitude with it. For the Cylen- 
der may be divided into an infinite number of rrian- 
5 E f Priſans, and . Cone into a like infinite num · 


of lar Pyramids. 
* 21 5 from the Corollaries (of Theo. 
42. TP, Pyramid * the ſame height are in Juv propor- 


tion u their Baſes ; - 


For by thoſe Corollaries all Priſms are ſo. Now 


Pyramids of the ſame baſe and height are the third 


_ of thoſe Priſms, by the preceding Theo. therefore in 
ſuch. apy as their 1 ; For as the whole is 
to 


K W +a a 


a. or ode, al. ell. EE Eo OO ES 


& MY) > pa a5 2, ro oo Pyy- 


c e 
to the whole, ſo is any part to the like part. This 
property will alſo hold in Cones. TRI 
| Ofe. Upon this Theorem. is founded the reaſon 
© of meaſuring all Pyramids, whether Triangular, 
© ReQangular or Multangular, as alſo of the Cone 
< or Sphere; for fince (Scho/: 1.) of the preceding 
© Theo. every Pyramid is + of the Priſm that has the 
* {ime baſe and height with it, therefore the ſolidity _ 
* of all Pyramids, is found by multiplying the Area 
of the Baſe by 4 of the Altitude, for that gives; 

* of the ſolidity of the Priſm, which (by the pre» _ 
© ceding Theo.) is equal to the Pyramid of the fame 
© baſe and height; The ſame Rule holds alfo in Me:: 
* ſuring the Cone, that being the + of the Cylender 
© of the ſame baſe and height with it. FR 
Laſtly, The Sphere (which is compoſed of aninft- 
nite number of Pyramids, the Sum of whoſe baſes is 
the whole ſurface of the Sphere, and the height the 
= Radius of rhe Sphere) is meaſured by multiplying: 
id, I © the Area of the ſurface by + of irs Semi diameter 
| | THEO. XIV. 
de, Simillar Parallelepipedons A G, NX are in atri- 
has Plicate proportion 0 7 their Homologous /ides, that is 
n- | thcir ſolidities are as theCubes of their Homologous ſides. 


an- | Dem. Let the. . * G 
m- Parallelepepidons 
be AG, NX. 


eo. Fill up the void 
r- ſpace with the 
Farallelepepidons 
ow DY, IP, chen 
ird i chall che fide A I: 
A 
; 1 p. 
to Ao Parallels? 


N 0 is. A A 2 * 4 * * 
uf "BE, EM * 9 FI \ 1 
We TY * by * * 1 : 7 Vary Sas A, 8 
4 - —— 
"I. *＋ 0 


pi 7 EI) Sw ITO 
gram AD: DL::DL:IX::BO:IT-: (Shy. 
Theo. 22.) that is, the Parallelepipedon A G- D 
::DY :1P::1P :; NX (Theo. 42.) therefore the 
proportion of AG NX is triple ef AG: D 
That i, f AI : IL their Homologous fides. . . D. 
Secondiy, That this Proportion is as the Cubes 
of their Homologous ſides I thus prove, All Cubes 
are /ike Parallelepipedons, and conlequently are in a 
triplicate proportion of their Homolagous fides by 
the preceding Theo, But like Parallelepipedons are 
in the ſame reaſon as Cubes; for upon two given 
lines conceive two fimillar Parallelepipedons made, 
and upon the ſame lines two Cubes, then becauſe 
the Parallelepipedons are in a triplicate” Ratio of 
thoſe given lines, and alſo the Cubes in a triplicate 
Rario of the {ame Lines, therefore the Paralſelepi- 
pedons are one to another as the Cubes of their, Ho- 
mologous ſides. * 
Cor. 1. What has been prov'd in the preceding 
Theo: concerning like Parallelepipedons, holds alſo 
in like triangular Priſms as being their halves (Theo. 
40.) As alſo in all Poligonous Priſms, of which the 
Triangular is an Aliquot part. And conſequently 
in the Cy lender, which is made up of an infinite 
number of triangular Priſms. So that the ſolidity 
of all Cylenders are as the Cubes of their Diame- 
ters. The ſame property holds alſo in all Pyramids 
and Cones, which are the third part of their Cir- 
cumſcribing Priſins and Cylenders. 
Schol, Hence tis eaſie to prove that all ſimillar 
Solids ate in a triplicate proportion of their Home- 
lagous ſides. e 
All like Solids, whether they be Regular or Irre-, 
gulat, may be refolv'd into ſimillar Pyramids? For 
let there be two fimillar Solids, in one of which con- 
celve 


* 
” 


* 
* 
- 
" 1 


relive a point, from which Imagine ſtraight lines 


drawn to all the Angles of one of the Figures, di- 


vided into Pyramids, whoſe number are equal to the 
number of Plains that bound the ſolid; do the like 
in the other ſolid, that it, conceive a point poſited .. 
in all reſpeQs here as it was in the other, har ib, 
ſo that the fides of any one of theſe Pyramids in one 


of theſe Solids; be ggoportional to the like ſides of 


the like Pyramid inthe other ſolid, then tis natu- 
rally evident that theſe two folids are divided into 
an equal number of fimillar Pyramids, which ate 
like parts of their reſpective wholes. Now fince 
theſe Pyramids (which are like aliquot parts) are in 
a triplicate proportion of their fides, and theſe all · 
uot parts in ſuch proportion as their wholes (Cor. 
Thea 17.) therefore the whole folids muſt be to 
each other in a triplicate proportion of their Homo- 
logous fides.. Ph ON 
Cor. Hence tis evident that Spheres are in tripli- - 
cate proportion of that of their Diameters z For a 


Sphete is compoſed of an infinite number of like 


Pyramids, whoſe baſes are parc of the ſurface of the 
Sphere, tops the Center of the Sphere, and heights 
the Radius of the Sphere, Now theſe Pyramids are 
to each other as the Cubes of their heights, which 
is the Semidiamerer of the Spheregandiwhich I take 
for one of their ſides, as differing inſenfible therefrom ; 
But theſe Pyramids being like parts of their wholes, 
therefore the whole Spheres are in a uiplicate pro- 
portion of that of their Semidtameters: Now the 
Semidiamerers are to each other as their whole Di- 
ameters; therefore Spheres are in a triplicate pro -· 
portion of that of their Diameters. Fe" 
Uſe. '* Upon this Theorem is grounded many ex- 


*cellent Properties, particularly the augmenting or 
| 8.2 encrealing 
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have a Cube whoſe fide is 7 Inches, and I would 


find the ſide of another Cube that is double to it: 


© Hete tis evident that the fide of this ſecond Cube 
cannot be double the fide of the firſt, for if ſo, 
then like Solids were in ſuch proportions as their 
* fides, which the preceding Theo. proves otherwiſe, 
that is, that they are in a triglicate Ratio of their 
© Homologous fides; And therefore, - to find to the 
* fide of this double Cube, tis only to find two mean 
©proportionals betwixt the fide of the Cube propos'd 
and double irs fide; Hence tis eaſie to ſolve that 
* Celebrated Propoſition of the duplication of the 


Cube propos'd by. the Oracle. 


Al * this Propoſition we correct the falſe o- 
* pinion of thoſe which imagine that like Solids are 
in the ſame Ratio as are their fides, that ir, that a 


Cube whoſe fide is a foot, is but half of the ſolid 
© whoſe fide is two foot.” Alſo in Naval Archi- 
- * recture, if you would 8 obſerve the ſame 


< proportion: For Example, If the Keel of a Ship 


of 150 Tun be 54 foot long, what length ought. 
the Keel of that Ship ro be whoſe Burthen is 


350 Tun. Say firſt, if a 150 give 360, what ſhall 
© 54 give, the anſwer is 126, the proportion of the 
Solidities, whoſe firſt term is the given fide; Find 
therefore two mean proportionals betwixt 54 and 
© 126, by extraQting the Cube Root of the Product 
*of the Square of 54 into 126, that is, of 367416, 
*and it gives you 72 prope the Keel of the Ship 
* required ; Having thus gotten the length of the 
*Keel of a Ship of this Burthen, the Dimenſions of 


*all the other Members that compoſe the Ship are 


* ealily acquir'd by a fingle Proportion thus; As 
Beam 


Big F 
* encteafing Solids in a given Ratio, as ſuppoſe I 


© 54 foot to 72 foot, ſo is 36 foot the length of a 
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Beam in the firſt,” to 48 the length of the Beam in 


© the ſecond ; For tis ſuppoſed that the Dimenſions 


«© of all the Members and Parts of any one Veſſel 


* be known. „„ 
i T HE O. XLVI. 


There can be but 5 Regular Bodies, that is, ſucb 
that have all their ſides, and all their Angles equal. 


Dem. There is no plain Figure when join'd toge- 


ther can make a ſolid Angle, except a Triangle 


Square and Pentagon: For a ſolid Angle (Theo. 38.) 
ought to confiſt of leſs than 4 right Angles, and 3 
lain Angles are the feweſt that can make up a ſo- 
id one (as is naturally evident) Now three Angles 
of a Hexagon are equal to four right, and in all Fi- 
gures of more fides than a Hexagon they exceed four 
right, Wherefore 3, 4 and 5 Triangles (for 6 An- 
les of an Equilateral Triangles make 4 right) 3 
quares, and 3 Pentagons which make = of 4 
right Angles) may all compoſe a ſolid Angle; And 
therefore there can be but 5 Regular Bodies, vig. 
A Tetraedron, whoſe Angle is made up of 3 Equi- 
lateral Triangles ; A Cube, the Angle of which is 


formed by 3 Squares; An Ofaedron, whoſe Angle 
is made up of 4 * Triangles; A Doeca. 
s formed by 3 Pentagons; And 


edron, whoſe Angle 


and an Tcoſcedron, whoſe Angle conſiſts of 5 Equi- 
lateral Triangles. | VE 

If you cut our the following Figures in Paſtboard 
and fold them up, they will repreſent the aforeſaid * 
5 Regular Bodies. ET 
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Geometrical Problemm. 


II IT.. angle. Of which it is neceſſary that any two Mi 
_ of them taken together be longer than the third. | 


gb equal to the gi- 


with the Extents fd, — 3 
g b deſcribe two Cir- ' / | 


ther.in 23 draw f E, — | SY 925 5 4 g 
kg and the Triangle „ 


the firſt, the 3 Circles be equal, and for the liter 
. two of them. a Lo TA ME 


Dit ſelf, then according as you would have the Fi- 


i "OP. tha —_ i 
6 . > , # B71 4 _ 


„ 
mas ol * * 2 8 2 l "035 . 


Fa © 


be 


J n 
WW 


FP WOBLEM Bl. ng, þ 
'J 2 of three firaight lines abc to make a | 


On the infinite line dh take (poſt. 3.) dF, fs A ; 


ven lines c, a, ö, and 
from the Centers f g, 


10 8 N 


— g F 8 
ha } 
F AY oy | 
9 
0 4 by 
6 4 * 
kx 
. 


cles cutting each o- 


7 & g ſhall be made, 1 5 
whoſe files (poſt. 3. def. 6.) ate equal to the 3 tight 
lines given, . V. to be done. „ 

Schol. In like manner may. be deſcribed 4 an 
Equilateral or Iſoſceles Triangle, if fo be that for 


U/e. : Upon this Prob. depends the method, not 
© only of making one Figure equal to another, hut 
* alſo of enlarging or diminiſhing the ſame. - For 
having divided che Figure into Triangles, meaſure / 
each fide, and ſer down each fides meafure upon 


© gure, either equal, greater or leſſer, take from a ü 
e * leſſet) the — vp 
. a . | 


2 X , 
, 3 1 # 


„ 


ot pr that each 5 theic fides contain, ad 5 
die Extents make Triangles, as in the preceding 


" Problem is taught. 


<S$:that upon this Propoſition, the buſineſs of 
<Enlarging: or Diminiſhing any Ground plot or 
Draught depends; that it, of redrawing it from a 
£ 0 4 _ or from a leſſer to a greater Plain, 


5 PRO B. . 19 


Fron 49 given Right line ar e d, and point c there- | 
in 1 alfa d, 10 raiſe a Perpendicular. 


: 00 each ſide che given point . 
1 © 5 cut off (poſt. 3.) c dc 
1 With the diſtance de (or any * 
=—_— other nor leis than dc) fionm 8 
tte points Ye, deſcribe two 7 5 | | 
Arches interſeQti ee oh eg, 
1 ja/ then join 18 Ait e EnEo 


75 46:55. required. r Dems e on 
6% 2. 


SA PROB. III. : 
„ the Perpendicular had. been 1 to be rai- 
99s in or mw the endof the Lize de, ſuppoſe the 
oint „ 
x With any {mall diſtance ſer one foot of the com- | 
pio in e, and extend the other (any 
- where on that ſide the ſine de, the 
Perpendiculat is to be raiſed as) to 
, on bas Unter deſcribe with the 
ſpace he the $2micircle a e, draw- 
ing trom 4 (the point where the Arch cuts the line 
de) thi? the Center 6, the Diameter 4 0 f, then 
join the points fe, it gives the Perpendicular requi · 
. * een. * 1 2. Thes, 12. where. 


. 


72 .- 

, 4 

1 3 

—_ 
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8 | 50 
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th tis prov'd that an Angle in a Semicitcle is right. 1 
ng Uſe. © Theſe Problems are of great uſe with moſt 

8 * Mechanick Artificers ; The drawing of Perpendi- * 
of * culars being very frequently required. _ 
wild Res PRO R IV. I . 
in. 1 1100 divide a Riębt lin a Angle c, into two equal I Re, 1 


#2] Set one foot of the Compaſſes in c, and ſtrike the 
e- Arch 4 d, this cuts from. each leg 
| an equal part, on the points 2 ang Rx 

d with the ſame or any other diſt- | | 
-- ance, deſcribe the prickt Arches in- 2 
terſecting each other in e, then join 
ce ard it performs what was re- 
quired: For the Angle ac e ec d. . | 
The Dem. depends upon Theo. 2. 
| Cor. Hence it appears how an Angle may be cut 
on into 4. 8. 16 Vc. equal parts, vis. by a continual 
biſection of each part. But the manner of cutting 
Angles into any number cf equal parts, is as yer un- 

9 known to Geometriciant. | a 5 
ai. . Uſe. This Problem is very uſeful in dividing the 
be . Limbs of ſeveral Inſtruments, as Theodelrres,, Se. 
1% micircles, Quadrants, and the like, ſince tis the 
m- | <« ſame thing to divide an Arch as an Angle. 

Dy cut a Right line ad into two equal\parts. © 
On the ends 2 and d of the given 1 
right line, deſcribe with any diſtance 
ne two Arches as c af, edi, join the in- 
en ter ſections c f, with the right line c, A 
. ae ſhall 4 the giren line 4 
ere | equally ime, The Dem. depends u 
tis On Theo, 2, Fr i Uſe. 
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7 
: ££ 


— 8220 e 1 * f . N ä * 
7 5 RR 1 9 . 0 * 7 * 
VVG 
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1 
1 


ks «This Prob. "© 78 ) 3 

2. rob. is very neceſſary for the divir 

- 1 dung of WO, and making of Scales. 

FOES 

Fo : point above as c, to ler 2 a Perpend; | 

cular to a given line a b. 

From c with any diſtance 

eater than e, deſcribe an 
of 2 Circle, cutting the 

giren right line in the points 

2 and h, then biſect ah ine, 

(Prob. 5 J and draw the line 


—_ Ee Ihe Fs ls done. The Dem. —_ * 


2 Wo "PROB. VII. 


Fron a Point c that ir over the end of a given 
* ar a b, to let ſall a Perpendicular. © 

. ' From-c to any point as 4 in the line 6 draw the | 
might line ce, which bi- | 
let in d, on d as a Center 
with the diſtance dc or de 
deſoribe the Semicircle e bc, 
and join , fo is the right 6 
line & the Perpendicular re- 
. 1'Tis Dem. after the fame manner as was 
rob. 3. | 
Uſe. * Theſe Problems are of great and general 
3 * uſe by all forts of Artificers; Alſo in Surveyin 

_ ' Fortification, Pyalling, and ſeveral Aber part "of 

the Mathe aricks. 


aß vil. - 8 


'To 3 a right line a b, parallel o f given right” 
line cd, 22 through b, a point «figned.” 7 
iS 


FTE HS 


* vw 


— Er 


— 


- 


MN. 122 ' 
- This caſe is univerſal, becauſe all N. fall un- 
ir, and the practice and Demonſtration is ſhown in 1 
the uſe of ( Theo. 6.) 

Uſe. Parallel lines are of great vſe in moſtipar 
* of the Mathematicks, - particularly in Per; 
. N Surveying and Dyalling. 


PRO B. N. 


To make a right lind Angle b, equal 10 right _ 
lin d Angle given a. 


Draw the Right Line bf, ft. one foor of the 
Compaſſes in the point a, and at 
; any convenient diſtance deſcribe 3 
the Arch c d, alfo with the ſame _ 
extent ſer one foot in h, and de- | 
- ſcribe the Arch ef, This done 
1 take between Jour Compaſſes 
F the diſtance c d, and ſet from 
| to e in the other Arch, and draw, . — | 
be it forms the Angle . 4 
the Demonſtration of whic edu 20 1 
with- 2 


? 9 
< — 


N ” This ee of ſo ieee 22 

out the Knowledge of the ce heteo hi 
-© could be petf orm d lies ts — a 
C tion, Perſpedroe, Dyalling, Drawing, &c. 


ö 
. | ne} PROB. X. 
l 
5 


WY. drvide a Line a b into ah number of equal. 
Parte. 
| + Suppoſe it be required to divide the Line « b in- 
to 6 equal parts, draw from þ the Line bd, making 
an Angle at pleaſure with the Line a 6, alſo from a 
5 the comrary way and fide, draw the Line a e, making - 
5 the ſame with Angle 4 b, as the former Line $d did, 
4 then rup avy final diſtance 5 times from þ on the 4 
RP AE line 
is, 1 | 


= 
« 
. 
„ Vos 7 * 
po * = 
= 


\ 1 like with the ſame 


> bY E 
<a 7 *. 
- * .X 
: NY 
1 1 q N hy 
= + X ; 
bu wa 
4 « I = * Pl 
0 * 4 \ 
p =—_ 
l 4 


—_— 4 4, 
3 line b 7” which METS always be one leſs than the. 
\ _ nuthber you intend to Uvide the Line | into, do the 


* ſpace on the Line « A 


Then lay a Ruler 
from the Figure 5 in 
each Line, ir ſhall cut 
the Line ab in 1. 
Proceed thus, by laying he: Ruler over 4, 4. 3. 


ec. and it will divide the Line 9b into 6 equal | 
parts as was required. 


| The Reaſon and Demonſtration of the n of _ k 
e 1 


* a 
{ A 
v4 * * 
T's F 
_— * 
avs 2 ** , 
: A Y : 
- 
of - 
5 4 1 _ R 
* 6 
4 4 


To A a 1 d b uk ihe * manner. as . 


= another given Line d c is divided. | Wo 


Y * the points hc and from the 


44 draw Lines 1, 1. 2, 2. 3, 3. 
c. parallel to hc, they- will 


Make with the two Lines do, 
F c the Angle b de at pleaſure, 


oints F. J. 3. 2. 1. in the Line 


divide d b after the ſame manner as dee was beſore 
divided. The Dem. of this does alſo depend _ 
'the 23d Theo.  * 


e. Both this and the former. Frob. is neceſ· 
_ - * ſary for the divifion of een. „ 
i} e e 


1 Two Right: Lines ab, ac being given to find 
_ bird PN, eit ther encrev ing or aa + np. 


ake | 
. 


* = 


= 1 — Deer 
4 + 7 2 ” a * ** 9 
— nh TH by. , * * = Tx 
7 h 
* * 


P44 than" 1 - Pp 4 , K 
ms n Re - * * Fa : 

: 0 8 — = \ T 

2 * 
— 8 O 
( ) ® 
* — 
U 
2 , 
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ry 


Make with the two given 
Lines an Angle at pleaſi 
as bac, oy” bez; then (1 
. you would have the propor- 
tion encreaſing) produce 4 h, 
ſo. that ae = ac, from e 
allel to bc draw. e d pro- 
ucing ae till it meet in the 
point d, ſo is « d the fourth | 
proportional encreaſing; for £40 | b 
: aSab:dc::ae (ac) : ad Theo, 2232. = - 
' Tf you would have it 277 , then make of _ 
Dab, and from f draw 72 reliel to e h, o is _- 
* a the fourth proportional diminiſhing; for as 2c? "A 
4 :: 4 (ad): ag. Theo. 23. 
7 PRO B. XIII. | | 
Three Right Lines ab, a c, ad being given, to 
find a fourth proportional, either Encreaſing or Dis 
miniſbing. r $423k 5 | | 
It you would find it En- ' 1 LS, 
crea Ng, make an Angle N 
at pleaſure with the two 
ſhorreſt Lines 4b, ac, - 
produce ab till abd = 5 
ad, the longeſt of the 
three given Lines; from d 
draw dee parallel to bc, 
producing ac till it meet 
it in e, ſo is a e the fourth 
proportional: For as ab: | 
J ec::;ad: ac. Theo. 23. | | 5 
5 If you would find it diminiſhing, let « b, 4 c be 
| the two longeſt of the three given Lines, and a y 
the ſhorteſt, then having formed an Angle with the 


4 if 


= 


1 82 5 I 
a cut from « c „ | 
_ leaſt of three given Lines, from y draw ) 2 parallel 5 
g q to he ſo is r the fourth proportional Diminiſn- 
—_ ing ; e ab:: 457 4 &. Theo. 236+ 955 
U. Theſe Problems are very uſeful, particu- 
© larly in dividing the Sektor 2 ee 
Compaſſes. | 
3 PROB. XIV. 1 £4 


To Right Lines being given, ro find 2 . 
ee | 
0 Schot. of Theo. 2 9. 


PR OB. XV. 


Upon a given u Right Line ad, to make 4 Gennes... 
trical Square. 

Etett from & the Perpendicular 4.— ad, on the 
points c, 4 deſcribe two Arches 16 SY 
- interſeQing one another in ö, join F 

2, cb, and the thing is dene. BE Ts 
The Dem. is clear, for on a.... 
gle being right; and the 4 files | 
- equal by Conſtruction, the reft of 5 * 
. the Angles are right; wherefore Ky 
- (def. 24.) the Figure 40 is a 
true Geometrick ſquare. 

By the ſame method may the Rectangle or 1 


- Square be deſcrib'd, if the. 1 die be __ 
Steater or leſſer then ad, | 


PROB. XVI. 


FR agiven Line a by to make a Regular or Equi 
ge Pentagon abed e. 


1 the Degrees comgiged in one Angle, which 
2 . (Thee 4. 


- 


two 


— 


ich 
4. 


the point c make another Angle of 


hall paſs through any three Points, as Ty provot- 


_ ac or ad you deſcribe a Circle, it ſhall = J | j 


| ee 
EI on ' 
gabe make (Prob. 9.) an An- 
le of an 108 deg. with the given „ 
ine 4 h, and take hc = 4 on 


108 dev. and make c d= be; 


ceed thus with the teſt of the nates and fides till 8 
you come to the Angle e, wnere you need burt] 1 
the points e à and the Figure is compleated, Fot the 1 
Angles e and a are eaſily prov'd. equal 0 the reſt; Ec 
Wherefore (def. 31.) the Fan be de isa regular 8 
Pentagon. 7 

In like manner may any other regular Polygon 5 
be deſcribed upon a given Line; by laying down the 0 
Angle as föund (Theo. 4. Schol. 2. and ſo RD 7 
the Figure with equal fides. 3 

„ 5 


J d 2 Center whereby jo fivits Ge tha 


ded they are not placed in a ftrait Live. 
Join the three points together 
by the ſtrai Lines db, de, be, 
cut any rwo of thoſe three Lines, 755 
ſuppoſe d 6 and bc, into two... 
equal parts. From the points of 
cutting and Perpendicular there». | | 
to, draw the right Lines ea, f 43 the point a _- 
where theſ: Lines cut each other is the Center. of Fe 
the Ciſele; From which if. with the diſtance-e | 


the.three given points b. c. d. as was es. The 
Dem. us) on 3 10 1 


1 

' 9 

D - 

43 4 3 3 * * . 4 
* * 

* : 2 

KR 2 1 

0 * 

vi ” - " - 

| | toy 

1 


C84). 
OR XVII. 


1 ack a 5g ware equal to 4 given ReGangle.. 8 

This is |eafily deducible from the 291b - Theo. - 
for the fide of a Square equal to any given Rectangle, 
is only a mean proportional betwixt the longeſt and 
ſhorteſt ſide of i it. See alſo the Itb kur of W 


Second Book. 
| PROB. XIX. 


'To wake a Sqiiare equal to the Sum or ane of 
any too Squares groen. © | 
Ses the Practice and Demonſtration of i it in the 


1 uſe of Theo. 5 
| * | PROB. XX. 


175 divide «  Parallelogram into two-equal' parts, 
by a Line that ſhall paſs through any ee poi 


wir bin the Figure.” 


4 £4 8 
"© 
; 1 
3 
3 TI 8. : 
P b 
- - "2a 
1 * 


Dee the Practice and Dem of this Problem | in the 


PROB.. XXI. ws 
= Todivide 33 into any number of equal Parte. | 


See the Practice and Dem. of this in the uſe of 


-PROB. XXII. 


«To bivide a Triangle a b c into two parts by a Lint 
| drawn from an Angle a, in ſuch 
proportion as the Line e to the 
Line f. 

Divide the deb (Prob. 1 7 
in ſuch proportion as e to 
From a draw the Line ad and 
| rey wn] 2 bed: a dec n | 
dc (Gn) a bad: Ada. — « 
= Theo, 22. | 7 

Ve. — 1 Uſe 


© great cls, 1 1 in Fahey noe tis — 1 
ten 7 cut from any Field, or meaſure any 


* parcel of Axches. +3 
Upo 1 Ki Lie A 25 , 84g 
= 4 £ a b ro deſcribes 
ment of a ke, chic all contain any given 
Angle, ſuppoſe 40 deg. 
Through. the point 2 draw the right Lite ad, 
making an Angle of 40 deg. with the * b : 
| From - 4 draw ac icular 32 d, and join 
"OR eb; At the point þ make the Angle abf= ba 1 | 
he | from the re? 28 a Center with Be 
. defcribe.a Circle which ſhall alfo paſs through 
0 becauſe the Angle fa b=Ff6 a, then I Jay W us 
15, 2 2e Þ is the Segment ſought. For draw from 


int + th oy 4, I, two . 95 wy: wy. a k 1 — a0 i . 
| part of the Periphery as at &,theAng 1 
the Angle in ay par is equal to 40 deg. enen = 


. Dem. The Line ae is a 
FR Diameter of the Circle by 
bes. (Theo. 14.) and therefore 
dhe Angle ebais right, and 
e of conſequently Se + e a b 
| == one right. 1 <eab 
+b a oe right (Theo.1. 

therefore Ce 2 
e=b & a becaule they ſtand. or 


t requir'd 5 64 
e. Upon this Problem is grounded the Salu- 1 
tion of a very uſetul Propoſition, incerted in the 


. * Philoſophical Tranſaflions, Num. 69. page 2087, » i 
AG | 2nd that after a more eafie and univerſal Meth 


my than is there 2 [ti is as follows, 


BE  fribe the 


Z 1 P : n 
K * „ 1 

f 1 3 * - 
o 1 

* * 

. *. 7 

5 5 of 

y ” 
k * 5 *** 
N 


BE © find the true poſition of - Sands and Roc 


| i 2 1 theſe 
Dold che Ob. 


- 


7 
Y = 4 * 4 rn * FR 4 K 
* 5 ä 9 * * T mY 6 | 
1 N | * *.. 6 
, I " * "4 - 
1 oy 
* 0 — 
= * 
- 
o , 7 
LY 


The diftance 3 any 3 0h elle being 5. . | 
and the Angle they make with ag other from ſome 
known” Point or Station in the ſame Plain, to nd the 


© diflance of either of thee Objells from the [aid Station. 


Let the three Objekts be a, ö, c, and their Di- 
ſtances and Angles 2 in the annex ed Diagram; upon 


- [the Line ab deſcribe by the ptecedin Prob; the 


nn, Leen? of 2 IK; that (hall contain an 
Angle of 21 5 
deg. alſo up · 

on the Ri 2 7 
Line bc | 


1 58 4 
a Circle that 
ſhall contain . 
y8deeg. Now \- 
fince I muſt © & 
Hand in the 
Periphery of 


Circles to be- ; 


Jes under thoſe Angles,” *tis i it muſt . in 
the Point s of their InterſeRtion : For if from the 
point » you draw-the Right Lines s 9, s b, xc they 
will form the goon Angl — as is, manifeſt from the 
proceding-Prob. And therefore if by the Scale, with 
which you plotted the Tria 15 ob c, you meaſure 
the Lines 2 a, sþ, 52, you will get the diſtance of 
the ſaid point from either of the bjeQts, which was 
the thing required, 
"Uſe. By the help of this Prob. we may likewic 
that are 
near the Shoar,or within ſight of three places atLand 
. whoſe Diſtances are known. PROP. 


, with 
2aſure 
ice of 


tewiſe 
dat ate 
Land 


dil ett te * 
Arch 48 3 

in &, and. [/ N 

draw ar 3 


R 42 

4 hai g P 

a. A BL 1 8 
_—_ N 12 


ms IE" "ITY 
7 * *** * " 1 
* * 
4 W * * * 


PRO B. XIV. 


angle, , Pentagon, Hexagon, &c. in a Circle. 


_  » Deſcribea Chrcle and draw through the Center the 


Diameter « c h, then take the diſtance c 2 and ſet on 


to e, and draw ad, ae the ſirſt for the fide of an Equi 
lateral Triangle, the ſecond for the fide of a Hexagon ; 


He it gives 

the ſide of 2 

a Hepta- | N 
420; next 1 5 


fatal Pore RT 
of the Odagon, this done divide the Arch ade into 3 


equal parts at m, and draw a for the fide of an EA. 1 : 


on or 9 fided Figure; the Line fe is the fide of a 


Decagon, for the fide of Endecagon or 11 fided Figure; 


eo n WIE En * — 
— th... ae r A 
> of * p : 1 
—* 2 2 
* * 
4 * 
4X - * N NE | * 
- © a 4 q 
: . 
* 
. 7 
a it 
- 


.To 9 3 4 556, J. 8, 9, 10% II, 3 
12 equal parts, that is to deſcrive an Equilateral Tri- 


_ croſs 4b at right Angles with the Line c g, and draw 
a g for the fide of the Suat; bifeQt ch in h, and from 
g draw gb, make þ bg, and draw fg for the ſide of 
a Pentagon inſctibedin W and join the points 


the Circumference from 4 to d, and from thence again 


you muſt have recourſe to Mechanick Arrifices, that 4 


of which will be the fide required. Laſtly, join the 


ints de it gives the ſides of the Dodecagon or 12 
5 - ; 3 1 
is 


Bel Figure. 


Muanp other Probs. chere are in Practical Geometry, 2 
vrhich might ſometimes be required, bur Lomit them, 
having only incerted thoſe that are moſt frequent ana 

and uſeful, and generally required in the Delineating 


*EUCLID's F 


of any Geomertrick 8 or Fgure. 


— #. ' — 
9 — l * 
* = : 


| 4 to divide the whole Circle into 11 _ parts, one : 


* 


f 


Ir there be two t Lines a_ 


. 
"2 


. 
+ 
4 


Second BOOK, 


| bee C onſirulted and 5 
e Demonſtrated. 


err! 


agen one o wage nl 
vided into ay my Parts poſe 
b.c,d. The R r 

the two whole Lings „ hall be 1 ooh | 
leveral Rektangles contained under the whole Line 


| 4 e, aud the Segments or parts 6, c, d. 


Tbat is, „„ bee 
Saur 4), Da Let 4 


each by —— — c 


it pt ae=b WIS . 


— 


* Sebol: Hence if there be two 
An lines 2, e, and both of 
them cut into ſeveral parts 
e the parts 6, c, d 

7 into /, e, The ReQtan- * 5 
gle under the two whole * Lines, - ſhalt be e. 
a to the everal ene und er all the parts. - 


5 | | That 


4 nf a right Line 4 be any way di- | | 
vided ow. 6590 Hanes. c. The 1 
Reftangle comprehended under the j 5 Ot 


ſerve to demonſtrate the ordinary or common Rule 


A be one 4 N Line and the 
on 


4 4 
© jx 7 
F4 

N 


wy = * , 
vey N 
— - = 
\ - 
= 
Le 


© That — 1 De 1 +; d. 4 
| Sol. A's- 12 4h == e YA 
nd e =f + 2 b 4055 Mult. 


| : 7 2 LLL 
VVV 

If a Right Line 2 be cut any ho- 1 
into two parts as þ c, the Rectangles \ 
comprehended under the whole Line N 


4 and each Segment b and c are e- 


quil to the Square made of the WM A 
hole Line 2. e 3 
H That is, 424 ab+ac - - 


2 . „ 
E er N 


5 o. 


* 


whole Line a, and one * 7 
c, ſhall be equal to the ſqua re of the fd Sager, 


and a Rectangle of both 8. of 
Thar is, ; 2 4 Ad « - 0M 1 1 
Sol? Hs: Let a=b + * 953 i 42 2 
re, — F ie 
U/e. * This with the two foregoing Propoſitions 


*of Matiplication , Thus, Let AS 


by E anothee. if Hi 
\ © off * 


K * * b * 
r 19 4 9 

Mw ws, _ ** = £ 

_ 8 


— 


0 4 1 
— 


VV 
4 = *chen, (as in Theo, 7. has been hinted) the Line E 
de placed perpendicular to the Line A, and in that 
7 3 \ poſe be moved aN to it ſelf, prong every 
Fe Point in the Line A, it will produce the 
dhe Rectangle 4 E; and that this motion repre- 
ſenteth Multiplication, doth thus appear. = 
1 Let there be aſſumed in the Line A any number 
© of 2 Mathematical, ſuppoſe 8, and in the Line 
E let there be taken 3; Now tis evident that in 
*the Rectangle A E, there ſhall be as many Lines 
equal io E as there are points in the Line A: Mul- 
= *tiplying therefore 8 by 3 (that it the number of 
= <points in the Line 4, by thoſe, in the Line E) it 
will produce 24 for the number of Mathematick. 
* Pornts in the whole Kuen ge AE, And this is 
the reaſon of that common Not ion in Multiplicati- 
on, which is that the AMultiplicand muſt be put fo 
© often into it ſelf as there are Units in the Fla 
* pher, for the Line A is increaſed in breadth ſo often 
as there were points taken in the Line . 
But. here note, That by a Mathematical point 
= * nvſtbe underſtood ſome part or quantity of a Line, 
dad not ſuch a point as hath no part. For Example, 
Ik ſuppoſe the Line A to contain 8 yards, 8 feet, 
bor 8 inches, then 1 yard, 1 foot or 1 inch I term 
E <a Point, without conſidering that the ſame is com- 
© poſed of parts; For in meaſuring any Line, I muſt 
©. make uſe of ſome Line whoſe length is known, ſo 
© - *iikewiſe in the meaſuring of Superficies and Solids, 
= + uſe muſt be made of a Superficies and Solid whoſe 
-+ Dimenſions are known. 8 
© This being ptemiſed, ſuppoſe the number 43 
were to be multiplied by the number 6, having di- 
= <yided 43 into two parts, vis. 40 and 3, I multi- 
pp 40 by 6 it produceth 240, allo I mulciply'3 


9 * 


o 
* 


—— 


Ine is equal to the 3 of * 6 ot the whole line; 
For the 3 of 4 4 i 444. 


4 ——— * N 2 
«<A 1 7 bes 9 n * 7 4 
N — 


U = = , 
* 


my 91 TI. ths, 

© by 6 it produceth 18, which two Reftan gles 240 
and 18 are equal to the whole Rectangle — 43 by 
*6, that is to 258: The reaſon of which equality 
is grounded on this Axiom, That if equal.things be 
hel by the ſame or . things, the Ms 1 
80 ve res _ 


For 43 40 3. 
Mail. each n 


it produce 258==240.+ 1 - 18 


PROP. "TV. = 
If a 8 be any how cuʒt 
into parts, as b and c, then ſhall the 
ſquare of the whole line à be equal 
to both the ſquares of the Segments 
b and c, and to a double Rectangle 
of the ſaid Segments ö and . | 
That is, Are 2c c 
4-5; Bob. Let a=b+#6- bas .- 
«ff © as Mull. 1 ae . 
it Proluces a Ne N 


Cor. Hence it follows that the ſquare of half auß 


Uſe. *Upon this Propofition d the method 
* of Operation in the Extraction of the ſquare Root. 


r ü 
IF a ſtraight line 4 be cut into two equal pang 
each 4 a, and into unequal parts, 
vis. f a + band 4 a—b, then is the 
ReQtangle of the unequal parts 4 
wiſh the ſquare of the difference of ß 


an Saga Be ts; equal to the ſquare g 5 
. 5 — line a, | G'4 | .\ThatY 1 , * 


dt — 
n 8 
* * * - 2 
— 


2. 


— 
That 10 eee 
$0. dh. 1 Sf + ras or. 
"Sy then "= © bk por: 8 
the rd of aich is ; „ 


| old to this bb it makes Day 


= 


f I 0 bb whocb 7 is. evidently equal but when the - 


Terms are thrown awey, 
This with the preceding Propokition'i is uled 


in 8 the mer hod ee the Root 
A of an adfeQted Equation. 


ROP. VL. 


AF a firaight line. . m 2 


i 3 each © - and another right line ) be — A 
put w the ſame direftly in one 

ait line, then is the Rectangle 
of the whole and the line added 8 
taken 2s one line, and the line added, together with 


we Square of - ; <qual to * +6 taken 
9 4 as one line. 


— 


4 4 ” wok , a + 77 bub + Tt g 
q 3 * 2 1 


2 ee n un ant: 


it makes * 333 1 


1 
e „„ 
35%, FROM wv 'a 27 5 
11 a ſtraight line. « be any wiſe 
cut into two parts, as band a—þb, 
then the ſquare of the whole line ad. 
ded to the ſquare of one of the parts, 
R to two Rectangles under 


wi whole line 4, Wk the ſaid part 5, with the 
ſquare of the other part or Segment e—6. . 


That is, þ e hos big 26 
Sol. 46. a—b, 
a Mult. by a — | = 
it produces 842 ab + bb all to this 220 
it makes 44-246 + bb + 24b=ag a 3 
| Fr 
If a ſtraight line à be cut any "A 
how into two parts as b and a—b, 
then four ReQtangles of the whole 
line and one of theſe parts with the 
quare of the other part, ſhall be 
qual to.the ſquare of the whole 
line and firſt Segment taken as one line. - © 


That is, 4% + a=bxa-b=aF xo FF 
Sol. Alg. a—b 9 » 
Mult. by a=b © 
1 produces 424 —24 U bb add to this me 
t makes a a2 a b+ 3 which in 
fuel to the ſquare 7 a+}, Far | 


— 


if 
& Pe * ve o bl 


Os p 8 
Fa MET; is 7 l 


4 
oat 
* bf = - 
ſe LW PT 8 A 
_— » * I 
of by * — ts 


27 


n 0 1 . 4-4 * 
A 1 R 8 * 4 * ada __ "=— — 4 * ang — 8 . * re fas __ x Ad _—_ * » of < 
. on” 4 * 4 * % 0 * 3 1 . * 1 1 - N a 8 * "gp 8 6 8 — - 1 "I 
| , 7 * 5 * n dj , FER 8 "I" - _ i F , Fa 222 ** D yy „ "0" 9 ee 0 n 2 Wa 
2 — . 88. A \ by A _ \ 
- 2 2 J \ y - "wy "4 Wo 4 N — _ 
b VE" hl = PEP _ i dk P N 1 * IF * - I n - © . 3 oy \ > AY wt * * 5 EY” - 4 2 n oy 3 1 a * " - 
ww o . 2 > OI r , a _ -— 4.3, * * — xd 5 8 n 2 — on Ly - = PR \ MP: p 
-1© a 1 8 „ % aL a Au cnn we - 4 w — P [ g 5 ene Us N 
MSI 3 fin #- 7 »* n 7 i - 217 b d = - U 0 5 
F 281 = 8 948 9 6 +; £ N ll L T.-L . 4 RN 
5 7 TI 1 5 wp 1 a K w = 
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. unequal arts as 6 and 4 — 5, then 


the ſquareof half , and the Koen of of 2 — þ the 
rere ana 2065 oy ee | 
g CE OE Lap 


£ q  Heain © Wh 5 


£ 


9 
7 
WF 


_ makes a a+ 2ab+bb 3 3 


Nor; 


Ia firaight live a be cut into two 
equal patts, each half «, and into 


are the ſquares of the unequal parts 
b Ent? double to. ths Sum of 


a * " Wy ** ene * 85 a 2 
* 6 1 a" l * 
TIO 


85 * 8 * * __ aches 
eats. ad ole, 4 
a Tis *:. 


Fer arhb © 
Mult. by a+b © 


Th bay, 1 


74 0 Als. 1 75 ; ' = N 


Mult. by a——b 


* makes 2e—20b4 bb 


„ a _— 


Uſe. © : This with 


* 


15 ir produceth 4 2 70-Fb6 ai oil. 


. % —1 | 
i {produce ict +bb . this = 
ir makes 2.34. bh which it but ba che 
former; © 


> Cain Propofitions are 
< principally uſed in Algebra, for finding the Root 
_ * of 2 Square equal to a Number encreaſed more 
| 5 5 a certain number of Rooks. : 


PROF. 


— 


2 


_— 


a nn un, * 9 —— X N . — - 4 
1 7 "VI PY n Es * * : a by y «1% — wY 9 * ; IE "ITY ds, bi — * W —— * 
Y \ FE * 4 a E's 4 4 — " 8 * > 4 . * F * Me « * - K 
— " 4 25 A 2 . 
K 1 % 15 * ” e ont . * o 
— . . | 
: - 1 
* 9 
— — 0 - 
: : * 
8 N a , (3 
Ji l - TW — > 4 — 
8 3 by 4 
1 p i4 N 
4 
_ 1 . \ 
* 


a | -P R O . Mics * | THe "0 4 Y 
If a | firaight line a be cut into 
two equal parts, each halt 3, and 
another right line ö be added to 
the ſame directy in one ſtrait li 
then is the ſquare of the whole ls 0 
and the line added taken as one kigmmnoed 
line, double to the Sum of the n of F half f 4 
and 2 4 + taken as one line. = 


Tg en = friend 4 4s. 12 _ A 
Sol, Als 1 e e 44 | 
Mali. Wc 5 1 2 

it produces a 4. e. add to this bbb - 
it makes a 24 * | 3 1 | 


191 „ 
. 
* — 


* 


and?" 


ir produces e * +hb add 10 thie „ 


it . "+ ab-+bb whichis but half the former 


„„ PROP... I 1 = 
. To cut a line as ö into exrream and mean Pro- 1 


| portion, hat is, to cut a line into two ſuch parts, 9 
are that the ſquare of the greater (hall be equal to a 


Loot 8 pi of the whole line, ne 1 er parts. 


1 FED 
1 * , 


_ 3 
— 
n 0 


£ - % tad 71 * _ - Pa ” 
OA © 6 r K is 6 . oa ISS * N * 4 "TR 0 K 
* r DDr be, <a ch I be arr 
% >». » 2 * — * , a; - x q 
N ; * 5 by * 4 PE * X 
- n : . 5 * 4 | a þ 
, ' * 4 _ 
- N — . * 0 
4 Py * — 9 . 4 > - \ 
: „ . 
- * 1. F 
: 6 - 5 "I 
* # : * = | 4 
1 » * F : „ - 
| "2 - 7 
1 9 %, 19 my ; 4 4 1 
? SW 5 5 
T8 46 4K. 


Sol Alg. Toke abe thing for done, end let the 
. 2 part be noted by a, then wall _ be 
— 2, and the Produ of the greater and leſſer 


bb ba which according to the Propoſition muſt 
. be equal to a a, that is bb—ba S aa, but by Tran 
_ ſpojtion-aa+- bar bb, then by adding 10 either 
pert of the Equation the ſquare of half b the 
_ co-efficient, to compleat the © ſquare it will make a2 I 
Iba +bb=bb++4bb, and then extratting the 
Square Root of each, toe baue a T bey bb 
+bbara=/ bb +4bh ib. Pcb 
_ Geometrical, Let the given line be 48 = 
tim Beret BE A B perpendicular to it, and 
= and let be drawn AE; Then, b ' If 
_  CIÞbeo.g,) is AE=y/ :bb + 2 N 
3 363 on the Center E with the ©* © 
=  diffance EB = b deſcribe. the 4 
Arch BD this cuts from the line FM! 
= AE the pan ED Al, and rhen the remaining 
part 4 P is equal to bb+ i bb —:6=,Kt 
And therefore A C (= 4 D) is the part or Segment +! 


ee.“ This Propoſition is requiſite for the Inſcrip- . 
*tion of ſome of rhe Regular Bodies in a Sphere IM: © 
It is alſo neceſſary to inſcribe a Pentagon in 2 
Circle, as alſo a Pendecagon, aud many other ne.. 
- * ceſſary Practices it helpeth to perform. Farber .f 
© Lacas of St. Sepulchres compoled a whole Book Ml 
* of a line cat in this Manner. F 


— 

/ 141. 

c e R OP. „„ Sb 

In an obtuſe angled Triangle ACB, the _ F 
| 5 bd 


- 


% 


2 


the fide AB A F 
obtuſe = is greater han 


fides C A, CB, . — 


and that 


D, where the perpendicu | 
That 3 it, ABo—ACq + LAC — 
TACA TA 72 


P * _ 4 * 
=; "te 4 * 
7 — * 
2 


C1) - 


fquazes of the 


the 
aid Angle, by a double | 
angle made of the fide C4, 825 
rt CD bewwixt oy. 15 
Angle and the 


he ſum 


id ohruſe Wl 
ks in 


Gol. 1 By Thee. 9. A 
+ C Dg, and by the ſame CB = CDq + BDa, 
1 34 = B Dy cn "Ach 


— 15 | Dy this Propofitian the Papas, | 
and conſequently the Ares of any I may 


org nt or 1 
40 foot, AC 26 foot, and 
BE 224 TL "be dauere of AB will be 


«1600; tht-Rnara 8 AEL6E, BC 484, the Sum - il 
taken 


* of the two lauer ſquates 1160, which 
from 1600 Leaves: for the two R 
under A C, CD, the one halt of which is 42 
for one of theſe R es, which divided b 
AC 26, will give 8 , for the Line CD, w 
Square is 71 435, which being ſubtrafted from 
« the ſquare of B BC 484, thete remains the 


; for the icular B D. 


Having thus obtain'd the Perpendicular, tis 
eaſie to find the 2 of the Triangle, 20.3 the 


Perpendicular, For multiplied by 13 which is 


balt the "Baſe, will give 134.9 the ſuperficial * 


Content ra the * 


PROP. 


of BD 412 +43, the Root of which is 20-3 rope by I L 


7 * 


6 er 
* 8 
1 * 
2 f 
— 1 1 l 
» ws, 


PR OP. xm. bit 

iy Triangles as'AB c * ho of WW de 

95 12 B C ſubtending any acute . 25 [on WW cu! 

— Aefs than the Sum of the ſquares © fid 

of the other two fides AB, AC © 

by a double Rectangle made o 3 a, 

the fide C A, and 8 5 Segment Al 

DA lyipg berwixr the ſaid B 

acute Angle and the point D an 

WINS; the N falletn. to 

+ That ie, Beg -= BAG CAN —'2 CAD. * 

| ol Ale. By Theo. 9. BAꝗ —DAg= (=D th 

- CA 2 CA A (Prop. 5 >} ven Re 
evident 'b N the Signer of DC and iir 


3 


equal — CAq + 


AD + A Dq into their contra 


ries. And ons BAg=BCq=CAq+2 CAD. Ti 


So that (ax. 2. 


9 BAq+-CAq=Bi 


— 20A Do 
V. D. 


Obſerve that the.. Letters are ſo orderd as to 


ages with the Figute of Prop. 12. in caſe there be 
an obtuſe Angle in the Triangle. 
Note alſo in both caſes, that the double Rel 


angle of DA C added to the ſquare of B C, or itz 
ve B BAG Cq make the two deren of the 
ines AB, A 
. n This, as alſo the precedin Pr ate uſel 
in the ſolution of ſeveral Algehraick Queſt. 
ons; they are Uikewiſe very neceſſary in e 


a * metry. 


' PROP: XIV. 853 


J find the F 1 of « ſquare, Fu 10 a eiuer Rell 
5 ces A B C D. 


Get 


Oe 


angle A D, D, that is ABD equal 


"EX (99) "0 | 

Geo. To F produce A B, making BF =B D; ana”: 
biſect A F in E, on E with the Radius AE or EF 
deſcribe the Semicircle AGE, produce D E till it 
cut the Circle in G, then (Theo. 29.) is GB the 
fide of a Square equal to the given Rectangle. 

Sol. Alg. Draw E G and ler 4 and EB= 
a, then is 4 E=E F=G F=2 þb, "er "ap: 
Alſo 4 B= 2b 4 and BD = Fg: Mb 

BF=1b — 4, and the Rec- A * * 


to 22x that is 2 bb Rn 5 
— 44 (Tbeo. 9.) For the ſquare Root of 465 is 
b=EG, and the ſquare Root of 2 4 is 2 
therefore G B is the fide of a. TONS * to | the - 
ROOD At: MAT, 


you * 


= 


* 


ka 4 y—_ 


The Dofiiine of pries in its various 


Changes and CR, razer 
Demonſtrated, = . r 17 


F Four Viagnitudes are P 15 mal! 
I alſo be proportional in A/rernation, Inverſion, 


Compoſition, Diviſi on, onver ſi on and Mixtion. 1 


Eor if A 4: B 6. 
„ Alternation A: B. 42:5 
d 1 Inverfiona: A4: 6. 8 7 
Compoſition A +4:4::B+b:b 
; 8 1 7 

iviton 4A - 424 . B--Þ: 
Then by or 4 B: Bot -b 
IConverſion A: A+ 4: : B: B+ b 
* Mixtion A + 4: Ama: :B Ed: 
| - B-—b, or as A+ Bo A_B::-. 
14 a+b: a—b. PROP, 


— SEL) 
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— 4 7 


= —— 7 3 * 
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1 A vt — fe was Fn I en di. % 4 Al CLE ION 
910 1 2 5 94h. enn e 
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2 5 
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TT 
5 = n 
1 * _ = 8 #7% 
5 n 
a 


$- 3 
0 = =o _ 
© _ - _—_ J CT. 
a n 3 
412 0 N 2 a 
I ms a; . r 2 TITEL 
— r 5 ha 


— 


2 
9 — 
OR r 
F +* 11 dy - 
» * 2 os _— 


n — — „ „ = — Sau p Fes 
— 5 ade et I gs 
" "CR _ nd : . ? 
* 433 * 4 
— * @ 


** 
a 


K * 
3 8 a 
TY 


*_ + 48 Ot ©" - 


. 0 be” 


_T 
ne 


abs — 
q 1 4 N — 9 4 g 1 
| n As; iti I br le eee 
9 WO . þ ooh 2 * 
=_ bh Na TT TE _—_— „ 
1 * * c 


N 
* 


©" If 4 Quawities are 


Der For (def. 48,) F multiply boch by þ 
it will make « 
it will make ed=—dc. WWD. 


Demonſtration 


 fortian #0 a third, bave alſo the ſame one io another 


85 


4 * 
9 — 4 » i "= t. 


28. 

W 1 q , 
SE See . . Sooke 3 * l N . „ 6— F 1 " 
; * YC — 7 , f 2 Tres 2 R WO OE Lag 

in he. : * „ 4 

3 * — N » 1 F 
- G o _s * - 1 
3 
— IIS A BY 
y = 1 
* 
x g 1 


ReBangle of the firſt and fourth, is equal ro rhe Pye 
dul of the ſecond and third. © © 

- Suppoſe -:5:>e: d, then I fay that au d= xc 
that i ad be. + „ 


4 
2 and again multiply boch by d 


. 


For Equal things, multiplied by rhe fame or equal 
tbings, groes © Producte, upon which Ax. the 
h of rhis, and the following Pro- 

poſitions about Proportion uſually depend. 
In like manner if there be 3 Quantities in con- | 


tinual N the ſquare of the mean is prov d 
equal to rt 


e Produtt of the Extreams. £ 
This Propofirion ſhows the reaſon of the opera. 
tion in the Common Rule of Three, where we mul. 


tiply the ſecond Term by the third, or third by the Q 


For if the fecond multiplied by che thitd, 

equat to the firſt multiplied by the fourth, as is 

here prov'd, then tis manifeſt the Product of 

the ſecond and third divided by the firſt ſhall give I z, 

the fourth proportional, for it gives a Number, which 
if the Divithe multiplies gives the Dividend. 


4 
7% % 2 0: 
Numbers or Nuamiet that have the fame Pro 


_—_— and divide the Product by the firft to get the 
be 


Suppole a: bi: c:d::erf, then I fay 4: U:: 


NN . 
| | Dem, For? 55 dc 48. ) andconſequenty j= ; = 
SY and therefore 4 752 1 f. V. W. D. 


vp 25 "PROP. UI. 


Jo in Alternation. 


3 Suppoſe 4 : 4:: B:, then I ſay it will hold Al. 
ternately, as 4: B:: a: þ. 


T Den. For Ab AAB (Prop. 1.) divide both by 


7 the Quote is 3 Sls or- Baba, 
0th, W.W, ot. 2 1 


. 5 a 


Y four Ouontities are Proportional, they ſhall 1. 


ſob 24 Inver fron. 
. 4: B:b then inverfly | it will bold 
a8 4:4: 


N For Abs 54 Livide each by 4 p the 


26: B.W.10.D, 2 e V 
RON. V. #51 


7 four Quantities are proportional, they Pall a 110 
be ſo by C ompoſition and Diviſion. 


N A : a! B: b, then by Compoſition AX 
BY B + 6:6, and by Diviſion A—a :: B + 
pe- Den. For 1 and then + 12 I that is 
2 1 3 thole mixt Quantities 155 Fractions) 
9 :: 8 


"OR therefore 4 Ka A: Bibb, which 
Den. > $I EO H . 


c. If four Ouantitics are proportional, they ai be 


* —— 
—— — bY 


= 1 0 
a n 
*% 1 s 
— L 
" F 
= [ : 
'S — 
= 2 3 * 
CY — 
RY 


| 


Ts _ A 8 
ion and Divifon, = Fel, 
of which follow from what was 


FRE geg. are proportional, they Ault be 


+ ppoſe A: 2::+B:b, then by converſe propor- 
tion je will . 4 3: B: BZ Bb. 


a 
Den. For 5 (Prop. 2 Set 


which by ReduQtion makes * and there - 
fore as A : 4 :: B-: B, but invertiy will hold 
as A: AA:: B: BET, which 17 oves 5 

1 00 Altemation of which is prov? DTS} 


PROP. VII. 5 
To are Proportional, they ſhalt al 
ix | 
85 Az twill hold 25 
Py "booty; *B + 1 Jy ns "ol 
Dem. . 22: B= 


YT both Con 
ons and Inoer lons 


iet by the Inverſe of Diviſion a ; Ama Þ 7-1. 


Now becauſe A 7 and n N 
8 4 
. eee 
therefore 4 a: 4—2 ::B +Þ; Bb. V.. b. 
After the like method may other Augmentarions 
in Proportion, be prov'd by Alternating, Inverting 
and Combining of theſe. * * | 
| _ "PROP. VA. | 
1 like Proportionals be multiplied Sho Pavers 
t iorali, the: Prod ulle ſhall be —_—_ 
Suppoſe A ; B: b, alſo Ete: * then 
ſay cwill des A Eee BE £6 Dem. 


* » 


1 " _ * , * % — —— 2 = * * * 1 -< * b k "ad "= = K 
; — F a ** W "FE A Weds ad; emo 8 n p — " * by 
** 4 * . * 3 * — wren * dt * * - wy 3 + tt. 3 the tt. <P * 
. * 9 2 . = | * P * * 
ls - Fe - l * 0 * 
* * % 
* * 
. 1 N TY * 
- „ 4 5 
— " \ 
8 
; ## , 
l : 
4 
, 


Dem. ; For e 13 
ee 401: BE: bf. . N. D. 


PRO FP. IX. Fe 
| 1 77 70 be 1700 vo ranks 727 7 n 
4 7 A : 15 they j 3 
1 ſay it 4 A hoid 3 4th, © D:: 5 a: 1 15 M * = 
5 Dow Far engen Aue ; . 
Ne- 


b 
BY 5 . 5 =I x > For the Fafors in each 


equal, the Products are ual, E: hive, 
* be g Terms in 2 Dirident and Divi or, and nd 


there will remain 5 D=7 and therefore A: D:: 4 4 
% WY which proves proportion of equal . 
2 In like manner may So. proportion bes 


| as pro's 

4 , P ROP. . * 

—0, If there be tuo ranks of Quan- \ B 
=o, rities, as in the Margin tben 1 Joy 1 5 55 Ne VB 
fore it will hold ax A: a:: d: D. : C d YZ 


72 Dem. For A D==B C= ad (Prop. 76: ys. | 


AD ad; divide both by 4 D, the Quote ig 


— 


ting | which proves Reciprocal proportion. ; 
| PROP. XI. 


never fo many Quantitier are proportional, Sup: 
pare pofe A: 2 :: B. b. Cc. Then as one Antecedent 


it to iti Conſequent, ſo is the ſum of all the Antece- 


en [ dente to the um of all the 99 IN = 
em. 7 1 H 2 | Dem, = £ 


I 
_ 
2 , £ Ls 


A = 
. D. 9 And therefore as A: a:: d: D, 3 8 


1 6 L. 


<a — —— — * 
* - 4 
wa 2 „ 2 WS 


EST . | 
ven. For if A:a:;:B:b:4C:c, then 46 = 4 
= and Ac=aC: But 4b +4c=0aB+ ac, that 
is, b +-cxA=B +Cxa;Which turn'd into a 
proportion (p. contra Prop. tz) will be as A: a: : 
SIC: but by Alternation 4: B＋ C:: 4:6 
eee, and by Converfion. A: A+B+C::a: 4 
_— +b-c, and again by Alternation, as 4:7 A+ 
__ 8B +C:a+b+c. . . D. 55 
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_— —_— © 
me 


— — - 
* 


= Hence therefore, if there be a rank of continual pro- 
= portionals, ſuppoſe 4: b: c: de, c. to U, From 
ue preceding Argumentation a Theo. may be eaſily 
tais d, for finding the Sum of ſuch a Progreſſion. 
As Let A be the firſt or leaſt Term, U the laſt or 
_— grtcateſt, and Z the ſum of all the Terms, then Z U 
we ſum of all the Antecedents, and Z A the ſum 
bpfall the Conſequents; and fince by the preceding, 
One Anecedent is to its Conſequent, as the ſum of all 
_— the Antecedents, to the ſum of all the Conſequents; 
ftbetefore as A: b.: Z—-U: Z — , and therefore 
ere. 1.) AZ—-AA =b Z—bU, that is b U—A 
_—  A—-bZ—AZ ; and dividing both by þ— A the 
_ Quotes. are =. 


Wuhence ariſes this General Rule for finding the ſum 
ofa Geometrick Pprogreſſion, divide the Product ofthe 
ſecond and laſt, made leſs by the ſquare of the firſt; 
by the ſecond Term made leſs by the firſt, the Quote 

is the ſum of the Whole Progreſſion. e 

Hence tis al ſo evident, that if the firſt and ſecond 
Terms are given, the Rat io is alſo given; As ſuppoſe 
4e firſt Term, and B the ſecond j is the Ratio, that 
„be Quan ity of the Ratio. If only the firſt Term | 
and Quantity of the Rar io is given, then the ſecond Fe 


| | 4 Term is found by Multiply ing the firſt Terms by the I Fe 
Y Amun of the Ratio. e 
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Meaſuring of- Spore] 


AND. 


| $So0Li7Ds.M 
/ Ml Yulgarly, Decimally and Praftica hy. 1 


With. the Cuſtoms uſed by Artifiggrs, for Meaſu- 
Ving their ſeveral Works. Likewiſe, Praftical ³üͥ 
Directions for cn. Board a Tim- Mt 
ber; Making of Veſlels to hold any FEY of 8 
Liquor, rk 725 9 


M is the Art th finding the (Dent 


or Quantum of any fort of Magnitude, 
from ſome given Dimenſions. a 
| Now before I give you the Rules for Meaſuring 
iY any ſoxt of Figure, its neceſſary to inform you that 
#54 every Magnitude is meaſured by ſome Magnitude that 

is Homogenial, or like to it, or that is of the ſame: 
x) kind with it; As a Line is meaſured by a Line, as 
off ohe Lineal, ich, Foot, Yard, Rod, &c. and a Solid 

is meaſured by a Solid, as one Solid or Cubick, Inch, 
bat Faor, Yard, Rod, &c. —_— 
erm So chat when you know how many Lined labert, 
ond Feet, cc. are contained in a Line. Ot /quare Inches, © 
the 9 c. ate contained in a Sur ace. Or Joe In- 
HE 5 2 23 H 3 4 chen 


= meafur'd by its Homogenia 


5 6 3 


XxX. == 
. pF 0 
* . p 
4 2 R 
bn 4 % IJ 
1 8 
3 | 3 
> 
. * 
4 
7 


| he: Feet, Rr. are 9 in a Solid, then is the 
Content or Puantum of either of theſe Magnitudes 
aid to be known. Other Dimenſions beſides t 
18 are not in 2 — ior Breadth and - 
inchide all Space or city 
ee tis evident, that ery Mirada 1 muſt be 

L or like Magnitude; 
That 75, Langitgle by lineal Inches, Feet, &c. Su- 
perficial Meaſure by ſquare Inches, Feet, &c. and 
Solid Meaſure by ſol:d Inches, Feet, &c. Now the 
8 are and ſolid Meaſure is reduced from Meaſures 
eee that i 17 from a Table of Long Mea- 

ea Table both of Superficial and 


| 1 4 "Kal i brane the following Method. 


19%. | en Ty, 5 
ee 


1—ñ—— — i 
| ard. 
2 
* 
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1 | 
4 . — E. E 
78279816 . 


4 X. ba 2 T 
It you would know how 


many ſq — there 
is ina 1 Inch, tis but — — 4by 45 lf you 
would Know how many re Quarters is in a 
Fquare Foot, tis but mulriplying 48 by a 
Again, If you would know how many ſo] 


LY 


- 
* 


and that produt᷑t it 3 64 rg 1210 
Quarters in Nesse 5 luck. After this method may 


Calculate a Table of ſquare and ſolid Meaſure. 

Now becgufe I ſhall work moſt of the following 
Examples, both by Vulgar and Decimal Arithmetick, 
it mill — A ro incert a Table, ſhewing 


what 


1 


£ 6 


2 


Fu; call'd by Artificers the Line of Foor Meaſare, being 
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* — I Ie ö 6 A . 
TT WR d a * hn at 9 * 8 1 4 0 8 
3 4 * A Ep * A * Py yp . 9 » ("SW 
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1 ; | 1 
» ” - a 4 
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8 - N 1 
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ls VER +. vo ho! * 
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he what Decimal part of a Foot any number of Inches, 
0 Halves and Quarters are to 4 places, hat is to Þ 
5 part of a Foot. 3 WOES. by 14 . 
RP Fe [The Decimal Table tor In- 
825 ches, Halves and Quarters. a 
be Inc. | ecim. | Inc. | Decim. | 2 
4 11 9167 4 308 : # 
. [10 | 8333] 3 | +25 © n 
nd , 1-9 | 75 Bs 1667 2 
he 8 | .6667 | 1 | 0833 4 
2 | ? 5833 1 825 = 
* * 5 | T 0417 4 4 | of 
od 1. 114162 * 0208. | boy 2 
By this Table you ſee that 9 Inches i 75 of 
a Foot, and-6 | is „ of a boot; It you E: 
would have the Decimal of ) Inches 4-or-the like, ll 
then you mult take the Decimal of 7 Inches, and 
alſo of 3 of an Inch, and add them both together, 
ſo is the total the Decimal of 7 Iaches ?. 
rhus the De-F J. 1 2 % %%/ñ 8 
cimal of 5 „ 1 Or N 3 
3- I 3195. 
| But for ſuch as would actually take their Dimen- 
ere fions Decimally, it will be neceſſary for thoſe to 
you pom themſelves with a two Foot Rule, on which 
in a t each Foot be divided into 10 equal parts, and 
7 each of thoſe parts into 10 other equal parts, ſo is nl 
lar · the whole Foot divided into 1co equal parts, and is 


olid noted when put on the common two foot Rules, by 

you the Letters f. M. This Rule fo divided, is pre- 2 
par'd to take any Dimenſions in Feet and Decimal 
ring pat of a Foot; and therefore I ſhall ſuppoſe the nl 
ick, following Dimenfions to be taken by ſuch a Rule 
ring MW + that is in Feet and Decimal parts, as well as in Feet 
hat and Common Inches. H4 How 


= 
. = ** 
< 
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2 : 


1 


both by Vulgar and Decimal Arithmetick, 
PROP, I. COLON 


- 


_ Io meaſure a true Square, long Square, Rhombus 
or Rbomboids 
| = the Produt is the Superficial Content. 

q Ex. I. Suppoſe the fide of a true Square be 17 


1 Foot 6 pe] what's the Content in ſquare Feet. 
E e Tub. 


pon ” * 210 length. 
8 _210 breadth. 


1 100. 44100 44100 ( 306. 36 A, | 
; | "900 | : N. 
—_— -. - . Decimal. 5 ö 
. 

17. 5. 
- 17. 5. * 
— 
_ as 1225 
"-'Y —_— Ld * 
arr. 


F $3 | bb 10 657 por Area of any plain . 


Rule. Multiply their length by their true breadth, 


244 # 


« 2 © Aw a. 


= © da 4 * : 5 ; 
P PT 3 '< 1 
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| : ( 109 Y N & 5 e — it = 
Wl 66 that the Area or Content of this ſquate, by he ll 
, Vulgar way is 306 ſquare Feet, and 36 ſquare In. © - 
ches; which 36, becauſe 4 of 144, is therefore + 
of a Foot, exactly agreeing with the Decimal Area, 
that being 306 Foot, and 25 Inches, Which is the 
> of a Foot alfo, a. pF £9 
| | Notes. (473-01 


Firſt, When Feet and Inches are given, they ate 
reduced into Inches by Multiply ing by 12, and t. * 
king in the odd Inches over and above the Feet; if; 
you would reduce the Inches lower, hat is into 
Halves, Quarters or half Quarters, Multiyly by 2, 
4 or 8. This I thought neceſſary to premiſe, becauſs,. 
in Queſtions, I ſhall give the Dimenſions not only 
in Feet and Inches, but alſo in Inches, Halves aud 
Quarters, to ſave the trouble of reducing them, when 
the Queſtion has ſuch low Dimenſions given in it. 
Secondly, Having multiplied the Length and 
Breadrh together in Inches; it gives the Content in i 
ſquare Inches; if the Length and Breadth were given ö 
in Halves or Quarters of Inches, then the Produk 
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will be ſquare halves or Quarters of Inches: And by 

ſo whatever Name the Dimenſions. are when you 70 
multiply them together, of that ſame Name is the "al 
Product, whether it be Feet, Yards, W %. ZE 
Thirdly, Becauſe the Area or Content of Dimen- _ 

fions are generally required in Feet, Yards, or ſome - "i 

higher Denomination, you muſt divide the ſquare b 

Quarters of Inches by 16, the Quote is ſquare Inches; 9 

If in ſquare half Inches you muſt divide by 4 tb _”_ 

bring them to ſquare Inches, and if you divide ſquare <8 

Inches by 144, the Quote will give ſquare Feet; n_l 
and if you divide ſquare Feet by 9, the Quote will 
: give ſquare Yards; underſtand the the like of redu- _ 
5 cing it to · any other Denomination. 1 
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- U 0 1 
38 Fourthly, .—- 
* % 0 : : N 1 
4 = 
: 1 ” x * ; þ 4 o 
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E  Fourthly, Obſerve that A ſtands for Area, F for 
Teet, I for Inches, P for parts of a Foot, alſo Q for 
R 
1 , ppo . a ; re de 
2 Foot 9 or 309 Inches, and the breadth 


1z Foot 3 Inches, or 159 Inches, what's the Con- 
dent in ſquare Inche. 5 
_ rae... 
4 ; 3 309 length. _ 
3 15 W J . 159 breadth. ; 
NPR EIT 7” 68 9 
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„ 11; dont e lese 127 

Ex. III. e 8 5 . | 
- 4 


of a Rhom : bus be 8 Foot, - 2 

or 409 quarters | 
B — and the true breadtn 7 5 
b or line A B 4 Foot, 3 Inches - _ 
- WH + or 206 Quarters, what is = 


* - = * 1 A .7 © þ 
the Cl. 5 | 4. — 0 i 1 
0 I 4 4 

, l - 5 4 1 


ED) 84254 A. in ſquare . 2 f 3 
 16)84254 ( 5265 A. in Sg. I. = 
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* G eats. 
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3 8 112 J 
* Hete (as a0 in ſome others of the fol lowing 
Exarnple ) obſerve that the Vulger and Decimiſ 
way do not exactly agree, the reaſon is becauſe the 
s Inches and 4, as alſo the 3 Inches and 3 cannot be Wl © 
truely expteſt in Decimals, and therefore muſt need Wl ” 
make ſome little alteration in the Product 
Ex. IV. Suppoſe the length of a_Rhomboids be 8 
17 Foot 3 Inches, or 207 Inches, and the true WM * 
breadth or line 8 Foot 7 e or 9 — 1 
what's the Content. 


3 2 
1 


n „ breadth. 

F. I. 5 : 207 

1440 18837 Gun * 1862 
18837 A. I. 
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1307558 . F. T. os 1 


The Reaſon of Meaſuring any of the preceding 
rs, es, is ſhown n the nt 7 Theo. 7 
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| More Examples. 


Suppoſe the fide of a ſquare be 18 Foot, 11 l- 
ches +, what's the Area? Anſwer 359 Foot, 64 ſquare ©: 
10 l the leb be Parallel "PINE 
zuppoſe the length of a Parallelogram or long 
5 — be 24 Foot 5 Inches à, and its breadth 17 
Foot 13 Inches, what's the Area? Azſw. 437 Foot, 
120 ſquare Inches, 12 Quarters. - 
Suppoſe the length of a Rhombus be 35 Foot, 
2 Inches 3, and its true breadth 18 Foot, 4 Inches 
35 what's its Area? Anſw, 648 Foot, 124 ſquare | 
Inches, 14 Quarter. ts 
Suppoſe the fide of a Rhomboids be 19 Foot, 
and its breadth 7 Foot, what's the Area? Anſwer 
133 Ft. „ | 
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| To Meaſure a Triangle. 75 
Rule 1. Multiply the whole Baſe by balf the Per- 
pendicular ;, or the whole Perpendicular by half the 4 
Baſe, it gives you the Area, Or if you multiply the = 
whole Baſe by the whole Preboudicalar and take haf, 
bat Produtt, it gives you the Area. 

Example 1. Suppoſe: the 
Baſe of a Triangle be 34 
Foot 8 Inches, or 416 Inches, 
ind the -Perpendicular AB 


15 Foot, 10 Inches. or 190 I 
Inches, what's the Area? . » 
| + | No 
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ite Perpendicular be not given, it may ba found 
A A 4 the three fides, by Prop. 12 of the Second 
| Book of Exc/id. - 
I ꝰVbe reaſon of meaſuring a Triengle by any of theſc 
Rules, is ſhown in the uſe of I 
Rule 2. But in caſe you would "nd the Are 
without the Perpendicular, by having the three ſides, 
do thus; Add the three ſides together and half the ir 
. © Sum, then ſubtrafl each fide from that half Sum, ani 75 
| anu/riply this half Sum by each of the Remainders con. ;, 
tinually, and the the ſquare Root of this . 288 7 
Ex. 


is the ys of the Triangle. 


o 
* * 
— K 


n 

2 R . * 

2 . — you — *** A 

* * rr * * Ad eb Sod EET 4 
. CY vo 2 7 9 — — 
* 50 0 4 es A 
* . . 7 

k 3 : 


l \ - ag vols 8 » 47 Fl TY % N * 5 9 * 
- l 1 _ a MM -©þ b =P for id Wu 6 1 1 — - 2 on = 1 = 5 
= _— „ e Ira e x Ty . 
. o \ oy ALES 2 ' os | * { ar iy cl? N q _ \ - 
. * * WT SY 5 n . 2 * P 1 ä * a 9 / — * : — you: „* 2 * 
n — en , 45 „%³ ²˙ U ] ¾j n tai EI!“ A = — 
ä * wem. * * „ adn; * 
OE (KLE) N r ccc 9 
— & — 5 2 * \ * J * 9 2 fone 58; 3 * b * * * 4 k 9 
* * * 5 5 2 £ * F 
3 5 x - R * * 9 5 * 0 
| \ : — ; 
7 - 5 * 
© N 
% . * » 7 . _ 


I wy * * = 88 5 r ” 


— 


ro 
4 
0 
6 
1 


P by A 
2 , N 

* * + - = 

< 9 - 

| 
* 
* 
4 Cy 


1 6 
Ex. II. Suppoſe the three ſides of the A 
are as in the annexed Figure in the Margin, what's 
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9 "PROP. . 

_ To Meaſure a Trapezium, 7 
> Area Rule. Divide it into two Triangles by a Diago® 
e des, nal, and drop Perpendiculars thereto, rhen multiply 
1 x the whole Baſe by half the Sum (or half the Baſe 3 
n, 0" the whole Sum) ef the Perpendiculars; the Frodut 
VI con. u the Area. * I 8 | 
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ente 1. Suppoſe"the 

= Dimenſions of a Trapezi- © 

um are as in the Margin, 
what's the Area? . 
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E  Nore, If two fides of a Trapezium are parallel, 
Ad them together, and batve the ſum; this half 
multiply by the neareſt diſtance betwixt thoſe two 
ſides, the Product groes the Content. Or if you 
meaſure it in the middle betwixt thoſe two parallel 
fides, it will be the ſame, _ | Ex. 
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wn an Irr 
pure are as in the 
hat's the Area f 
Work according to the 
preceding Direction, and you 
* find 2375 Foot, 61n- 


Suppole the Di- 
r Fi- 
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N 17 * | 
he. The Dirne of a N whoſe * 
poſite fides are Re areas in po pa Ie what's 


PROP. 1. — 
A To 15 ure an Irrggular Figure. p = 
Rule. This and the like Figures are 


meaſured 12 it into Triangles or Trapezi- 
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done, Meaſure each Triangle ſeoerally, 
and add the ſeveral Contents together, ſo ill the Sum 
be the Contents of the ſaid = Et 2 
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06 Meaſure 4 Regular Polygon... 
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multiply balf the Sum by the Line dune Fo 
emter to the Oreunſerence, it gives the A of ths * 
Polygon, that ts, of all the Triangles 
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NNE 155 To Meaſure a draft . 
Befote I give the Rule for Meaſuring this 


Figure, it will, be neceſſary to ſhew how, when , 
the Diameter is given, to find the Circumference. 
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| n 1: 3. 14159 r 113: 355 :: Diam. Cir. 72 
F I : 0. 78540 :: Diam. Square. Area. | 
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1: 0. 31831 :: Circum. Dian. „ 


120.77 11 :: Dian. Side ſqu. inſ... 
1: 0.88623 :: Dian. Side /qu. equ. 
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By theſe Proportions may ſeveral Queſtions re- 


Multiplication, For I have not given thoſe com- 
mon Proportions of 7 to 22 and the like, which re- 


1 © quires. both Multiplication, and Divifion, but have 


put them in ſuch terms, where the firlt is always 1 
or unity, by which means I exclude the troubleſom 
work of Diviſion. + n IO Tonk 


* 


ference, multiply the given Diameter by 3. 2 


As Firſt, Diameter 86 given to find the Circum · 


and cut. five Figures from the Produkt, it 
279. 17674 the Circumference. 
And here Note, Thar it is at pleaſure. to uſe 
all the Decimals, for 3. 14 will be near enough 
for- any common uſe, bur if greater exaQneſs 
be tequited, you mult uſe more Decimal Places. 
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its Diameter, multiply the Area by 1.27234 
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- Secondly, Circumference 156 A 1 find the 
Diameter, multiply the given Circumference by 
.31821 it gives 49.65636 the Diameter. 

Thirdly, Diameter 24 given to find the Area, 
yrs the given Diameter, that is multiply it by it 
ſelf, and that Product by .7854 it gives (45 2.19043) 
the Circles Are. 5 N 

Furthiy, Area (6co) of a Circle given to 


7 


extract the ſquare Root of the Product, it giwes 
(27-63) the Diameter. * | —  , —_— 
Fiftbhiy, Diameter given to ſind the fide of the \ 
ſquare” inſcribed, Multiply the given Diameter by - \  B 
707 5 4 the Product is the fide of the ſquare in- 
Sixthly, Diameter given to find the fide of ba” 1 
ſquare equal. Multiply the given Diameter by 
88623, the Product is the fide of the Square. 
Seventhly, Circumference given to find the Area, 
ſquare the Circumfetence and multiply the Pro- 
duct by. 0795) it gives the Area. —S = 
Note, Theſe Tabular Numbers are raiſed and cal. 
culated after the ſame manner as the Fables of 
Sines, Tangente, Rc. + "55, SHES = -- 
Rule. Multiply half the Circumference by half "nl 
. the Diameter, it gives the Area of the Cirele.ñ 
Ex. Suppoſe the Diameter of a Circle be 16 
Foot 3 Inches, or 195 Inches, what's the Area. = 
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even when we do it vulgarty, and therefore a Circle 


or its part is eaſieſt and quickeſt, meaſured all by 
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More Examples, - 


The Diameter of a Circle is 54 Foot 2 ves 
what's the Area: Anſw. 2304 Fat 44 Inches. | 
The Circumferenice of a Circle is 97 Foor 8 Inches, 
ars it's Area. Anſw. 761 Foot 91 Inches. | 


PROP. VIL 
To meaſure « Seftor, 


Rule, Multiply one of its Legs by ba the length 
the Arch Line, half the the whole 
4 Product is the 1 nas FO 


Exam. Suppoſe the Leg of a Sektor be 18 Foot 6 


Inches, or 222 Inches, and the length of the Arch- 
* 3 Inches, or e 3a it's Area. 
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Here you ſoe'we muſt ulbDerimals in this Cafs, 


the Ar 


f a 


Sector, is ſhown in the caſe of Theo. the 6th, . 


\ Note, It you ant find the Area of 2 Semicircle, 
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More Examples. | % 
The reaſon of Meaſuring both the whole Circle and 


being made up of an infinite number of Triangles, 


The Top eg of a Sector is 41 Foot A2 Inches, and 


©; the 38 354 5 Inches, what's ts Area, Au. 
97 Foo 15 


be Le 3 a Seftor is 205 Foot, and the Arch 


23 Foot 1 * what's the | ontent. Auſw. 2434 
Foot 54 Inches. © 


Quadrant, Sectant, c. or any other part of a Se- 
micircle, tig but finding the Area of the whole Cir- 
cle. and then dividing 1t by 2, 4, 6, &c. the Wore 
givrs.pbe Area of the part required. 
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To meaſure a Parallel Segment of a Circle 
Rule. Find the Areas 

the greater Circle, as - 2 2 
fo the Area of. the leſſer 
2 the e 
greater Circle from that 
P of the leſſer, the Remain« 
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Ex. Suppoſe « b the Diameter of the greater Cir- 
cle be 57 Foot, and e d the Diameter of the leſſer 
Circle 43 Foot, whars the Area of the intercepted 
amid Ring * 
Work, and you ſhallfind .1099 Feet and 49 Inches 
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To neaſure the Segment of a Cir. cut off by aChord line. 
Rule. From the Segment make a Sector, then the 
reaſon of meaſuring the Segment of a Circle is evi 
dent; For find the Area of the Se@or, and alſo the 
Area of the Triangle, then dedutt the Area of the 
"Triangle from the Area of the Sector, the Remainder 
is the Area of the Segment. „ 
Ex. Suppoſe the 
length of à Segment 
| Arch a0b be 31 Foot, 
ch and the Chord 'a b 26 
34 Foot, what s the A- 
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'To * an Oval or „ Elips, | 
* My 15 Oval or Eligſit i is a Figure bounded by 


1 bone Curve Line, generated from the Section of 4 


Cone, by Plein palfing tbrough both ſides. 
| Nals Multi 1 ly the PA Diameter by the foort- 


.at Extra! the Square Root of the Produt, it 


s the 1 of a Circle, ws 22 85 ts * 
; 2 Area of the Elipfis. _ 
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More Examples. 


Suppoſe the longeſt Diameter of an Mike is 14 
oor, Fad the ſhorteſt Diameter 87 Foot, 28 
te Area. Aw. 9544 Foot 109 Inches. 

Suppoſe the * Diameter of an Elipſis be 86 
dot 2 Inches, and the ſhorteſt 59 Foot 1 Inch, 


PRO. XI. 
Def A Parahola'i is a Figure bounded by 1500 Lins, 


which is curve, the other firaigh®, it is gene- 


10 by cutting a Cone with a plain Parole! fo rhe 
7 ere, 8 ID $i . 
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Rule. Multiply the Jine by 
. the line and that Produft again. 
« by 2, Divide this la Produſt 
1 by 3, tbe Quote is the Area of 
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_ the Parabola. e 
| ' A . Suppoſe the breadth 
7 of the Adjacent Parabola be 29 
Tao, and the Heighth 4353 
Teoot, What's the Area. 
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© The Demonſtration of the reaſon of Meaſuring the 
ts aſt 1 is ſound on the Dallrine if the 
—_  Conick Selliont; where tit proved, that a mean 
_ P7oporiional-betwixt the longeſt and ſhorteſt Diame- 
ter of an Ellipſit, is the Diameter of a Circle, mhoſe 
e is equal to that of the Eliplis; and that the 
1 2 is to thirds of ita circumſcribing Paralle- 
And here Note, that he beſt way for practically 
taking the Dimenſions of any of the forementioned 
Figures, whether upon the Ground, Walls or Ceil- 
ings, is either hy a ten or twelve Foot Rod, or by a 
Line ſtretch't from Corner to Corner; For Perpendi- 
culess, they are actually dropt or raiſed by a line 
applied to one fide of a Square. OO 
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The Meaſuring of SOLIDS. 4 


PRO 15 XII. 
To Meaſure a Globe or Sphere. 


| Rule. Firft find the Circumference, which 2 | 

My by the Diameter, the Produ ij the gs 1 
Pontent; this Superficial Content, multiplied u | 
be Di ameter, the Produt is the Solid Con ontent. . 


Ex, cuppols a b the Diame- | 
er. of a Sphere is 2 Foot 6 In- 


_ what's the Solid Content. 
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More Baal, 


| oppoſe the Dianibies of à Sphere is-63 1 For 

Whar s the Solid Content. Anſwer 130924 E 
1036 lache. 205" 

Suppoſe the Diameter of a Sphere is 86 Foot 
Inches, what's the Solid Content. An/w. 33888 
Foot 998 Inches. 

Suppoſe the Circumference of a Sphere is 8 Fo 
13 loch what's the Solid Content. r 1 


Notes, 


| The 8 of aby Solid being Tound i in Inche 
Jivided by 1728 the Solid inches in one Foot, 
- Temain is half or a Quarter of 1728, then its! 
or a Quarter of à Solid Foot. 
- Secondly, It the Circumference of 2 87 phere | 
1 then fiad the Diatnetet, as before E e 
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ing or Dividing we rejeR the Decimals, which ariſe 
by finding the Circumference or Diameter. 

The Reaſon of Multiplying the Circumference by 
the Diameter, for finding the * Coment, 
is becauſe the curve Surface of the Cireumſcribent 
Cylender is equalto the curve Surface of the Sphere - 
And the oak of finding the Solid Content, is cui 
dent m / ·˙- - En ET 
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Phe 7 Io Meaſure a Spheroid. * 

Def. 4 Spheroid is 4 Salid Oval, generated i 
tbe motion of an Eliꝑſit, upon its Tranſverſe ar Pat's 
eſt Diameter, being in ſbape like a Putin, as 1 
Figure A BCD. For Meaſuring of which this is the 

Rule, By the Circumſerence and Diameter find 
the Area of the leſſer Circle; this Ares multiply | 
by 3 of the longeſt Diameter, the ProduQ is the |» 
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15 Another Ex 
Sappols the longeſt Diameter of a Sp heriod be 


34 Foot, and the ſhorteſt ;Diamerer 18 Foot, what's 
the Solid N Anſw. 40 1 F and f. 


Ide reaſon of Meaſuring this Fig ure depends up- 
on the Knowledge of Doctrine of Conick Setlions. | 
JJ IS © es Wet 
To Meaſure all ſorts of Priſms, as. Parallelepi« _ 
| pedans, Cubes, Cylenders, xe. 


Under this Fi ous (as}before intimated) is com- 
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The Cube is alſo Meaſured by this Rule; and 
therefore, fee 11s length, breadth and thickneſs are 
— 3 — 0 its ſide; Thats, Multi- 
one ſide three times into its | 
Foo 


— 
- 
' . 
er if 0 

X 


Þ 22 
Erif 
- 
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lender be 6 Foot 9 Inches, and the F iculaa 
height 12 Foot 3 Inches, What's the ſolid Content. 
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__ of the Vee! & ir advve the mark, and put the th 


ame into an bellow Cube or other quare ape gs which 
pon ought 10 baue in readineſs for ſuch a Ee ; 
bbe ſolid Content of this Water in the Cube, ts 4be 
_ /o/id Content of the Body required. 


Some uſeful Proportions for Meaſuring of Solids, 


As 1: 0.523599 : Diameter Cud'd : Solid. Sph. 
As 1 8.016887 Per hery Cubd - Solid. Sphr 
As 1 : 1.9086 2: Solid Spheroid to Cube Diameter, 
As 1: . : ; the ſquare of the Conjugate Di- 
ameter of a. Spheroid, multiplied into the tranſverſe -» 
_ or long Diameter to the ſolid Content of the Sphe-I e 
41: 0.785299: «he ſquare of the Diameter 
ok A* Bake of a Cylender multiplied into irs length, 


Shui s tO 


it gives 63 the ſolid Content. = 
* Fifebly, The Baſe of the Diameter of a Cylender nl 


», Sixthly, If the Diameter of the Baſe and Hei 
of a Cone are as in the preceeding Caſe of the 
lender, then the ſolid Contenc of the Cons is 678 f. 


9 
ta the ſolidity af the Cylender, Or ſo is the ſquare 
of the Diameter of the Baſe of a Cone, mulriplied 
by x of the Axis, to the ſoljd-Content of rhe Cone. 
Theſe Proportions are fram'd after the ſatne ap- 
ner as thoſe in page 120. and their uſe to the fame 
purpoſe, an Inſtance of which I (hall here inſert, 
Firſt, Diameter 24 of a Sphere given, to find 5 7 
ſolid Content. Multiply the Cube of the es : 
ameter by .5 23 5 99, it gives, rejecting the | | 
7238 the ſolid Content of the Sphere. | 
Secondly, Circumference of Sphere 24 given, to 
find the ſolid Content. Multiply the Cube of the 
iven Circumference by 016887, it gives 42 the 
olid Content. 


Thirdly, The Solidity of a Sphere 126 given to ; | 


find its Diameter, multiply the given Solidity 126 


* which is 132.25, 


of the Diameter, the Cube Root o 
the Diameter of the Sphere required? A2 

Fouribly, Conjugate Diameter 4.1, and tranſverſe 
7.2 of a Spheroid given, to find 1 
Multiply the ſquate of the Face by the Tran - 
verſe Diameter, and that Product again by. 52319 


is 12, and the height 18 given, to find the ſolid 


Content. —— the ſquare of the Diameter of q 4 


the Baſe by the Height, and the, Product again by 
785399, the Product 2035 is the ſolid Content. 
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the Solid Content. 
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3 
| Dina 7 the meaſuri Moſt Sorts o Ari 
ficers Works. 


4 HE Principa Works that are me mea- 

ſurd, are Nabe, Carpenters, Bricklayers, 
Plaiſterers, Joiners, Glaziers, Paimers and Paviers, 
Teveral of which give their Contents by different 
- "Meaſures; that is, ſome in Rods, others in Squares, 
others in Yards and ſome in Fect, borh 22285 and 
Running Meaſure. 

By Running Meaſure is meant length without 
Bteadth; that it, ſo many Foot long is ſo many 
Foot Running or Line Meafure. 

Now when we take the Dimenſions of any kind 
of Work, we do it hy Feet; ebat is, weſay fo ma- 
"ny Feer and Inches by ſo many Feet and Inches, and 
from ſuch Dimenſions we caſt up the Content in 

4 10 uare Feet and Inches, after which we reduce it 
1 >. ſquare Rods, Yards, 22 according to the Mea- 
| ſure the Work is meaſured by. 

The Method uſed in ſetting down the Dimenſions 


_ 5 we take them, and then as them up, is 4s 
B 1 lows, 


0 gg KD miags 
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The meaning of it is this, that 24 Foot 10 Inches 
is to be multiplied by 8 Foot 9 Inches; and 3 Foor 


Inches and 6 Parts, is to be mulciplied by 2 Foot 
Inches and 9 Parts. 1 


The Method of caſting them up is thus, belt mul - 
| Up 74 Fooy by b Foot it gives 192 Foot then 


5 


i. 0 Inches by 8 Foot gives 80 Inches, which divide 
855 12 it lap Foot 8 Inches; ſer this under 192 
| oot. And here note that the 8© Inches are not ſquare. 


ea- MW Inches, bur ſuch pieces that are an Inch broad 4 


ers, and one Foot long, as is very evident from a little 
ers, MW confiderarion; Then multiply the a4 Foot by 9 In- 
ent ches, it gives 216 Inches, which divi 

res, W 18 Foot, this you muſt ſer under the former 

and WM 8 Inches: Laſtly, multiply 10 Inches by 9 Inches, 


the Product is 90 parts, which divided by 12 gwes- : 


7 Inches 6 Parts; ſer this down alſo under the -- 
mer in its proper Column. Having thus caſt up 
theſe. Dimenſions, and ſer down the Content right 
ago ir, according to the preceeding Diretion, a 
d up each Row, and ſer down all above 12, cat- - 
rying the Twelves to the next Row, juſt as you do 
in the Addition of Pence till you come to the lalt 
: it Row, which muſt be added up all as Integets-. = 
ea- After this manner is the Dimenſions of all kinds 
of work both ſet down and caſt up. See the Exam - _l 
ons ple following, „„ 2 1 
8. % = 
4 628 1 


of rac? this Jos ſee _— Produft 2 24 Foot 10 
hes by 8 Foot 9 laches, is 217 Foot 3 Inches, 
il 6 Parts, this is ſer down 5 its — cine 
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the reſt; ſetting down the proper Products againſt 


and by Divifion turn it into ſquare Rods, Yards ge 
2 in ſome fort of Choice Work (particularly Gla- 


| uy as in em . 


Product in multiply ing ſeveral Dime 


C196: Y $5 
| > P. I. p p. 1b. 
e 3. % 78.6 


their reſpeQive Dimenſions, which being done, we 
caſt up all the Produtts 1 of 


H you take your Dimenſions nearer than Inches, 


5 do, . is to Halves and Qparters, then 
ter of an Inch ſer down 3 


you 


as 12 


Inches in a Foot; 2 


r which caſt up —_— 


. 


9: 05 : 03: 01: =; 
But that you may not miſtake the 


— 


re of the 
together, 


I ſhall give you this general Rule. 
Feet multiplied by Feet gives Feet. 


1 1 — dy Inches gives Inches. 


by Parts gives Parts. 
ks by Inches gives Parts. 
nehes by Parts gives Seconds 


POP * Parts pre * is 25 Mete, 


Y; 


B Ro Ds 


4 3T ca 
18 


te 
{e, 


ZEIS0). . + 
Note, In caſting IOW Dimenſions, ſome con- 
traftive ways may be 


be uſed ; for Inſtance, in the 
firſt of the preceeding Examples, inſtead of multi- 
lying the 24 Feet by 9, and dividing by 12, take 
but 4 of 24 and it performs the buljneſs; Alſo if 
you are to multiply any number of Feet by 6 Inches, 
take half the 1a1d Feet, and tis the ſame thing as 
if you had multiplied by 6 and divided by 12. In 
like manner to multiply any Number of Feet by. 3 
Inches, tis but taking + of the Feet, and its the ſame 
thing as it you had multiplied by 3 and divided be 12. 
Aud note, that if in any ſort of Work there be 
two Dimenſions alike; then is ſuch Dimenſions not 
ſet twice over, but thus. | 5 


Having premi ſed theſe general Notions, I ſhall 
now pals to the particular Methods and Cuſtoms 
7 1 Artificers, for Meaſuring each of their 

orh EE 


 Infirutions for Meaſuring of Brick-Work. 
F a Brick Wall be one Rod ſquare and a Brick 
I and half thick, then is ſuch a piece of Brick 
ork a Rod of Brick Work, but if a piece of 
Wall be a Rod ſquare, and more or leſs than one 
Brick and ! thick, then is the faid piece of Wall 
—— more or leſs than one Rod of Brick 
work ; therefore if a Brick Wall be thicker or 
thinner than one Brick and 4, it muſt be reduced ra 
that thickneſs; for in a Piece of Brick work one 
Rod ſquare and three Bricks thick, there is two _ 
Rods of Brick work, by reaſon tis double the thick» 
neſs it ſhould be; which work of Reduttion makey 


the meaſuring of Brick work more troubleſom than 


any other ſort of Work. 


9 


———— 3. 4-7 

And here note, that by 1 B. + is meant a Brick 

in length and another in breadth, that is, 9 Inches, 
and 4 Inches and 3, which with a joint of Mortar 
makes 14 Inches, the length of one Brick and +. 

- This Work is generally meaſur'd by the Kod, 
that is, tis commonly brought into ſquare Rod, 
which contains 272 Foot 4, Or 272 Foot, 36 Inches, 
ou is produced by Multiplying 16 Foot 3 by 16 
MLS: = F | 

Now when you come to meaſure the Walls of 2 
Building, ſome are thicker, others thinner than one 
Brick and +, which ſeveral thickneſſes muſt all be 
brought to the common thickneſs of one Brick and 

MeL. - | 
Take the Dimenſions as they come in order, whe- 
ther they be thicker or thinner, and ſet them down 
according to the following Method, with the thick- 
neſs over each Dimenſion, then caſt up the Content 
1 ef each Dimenſion in ſquare Feet and Inches, after 
wich reduce ir to half a Brick thick; thus if the 
= Dimenfton is half a Brick thick, fer it down as the 
Product gives it; if it be 1 Brick thick, multiply 
the Product of your Dimenſions by 2; If the Pro- 
duct be one Brick and balf multiply it by 3; if 
ie de 2 Bricks thick multiply the Product by 4, Cc. 
= This done, ſum up all the Dimenftous, it gives 
we total Sum in ſquare Fest of half a Brick thick, 
wich total divide by 3 will give the Content in 
Feet of J Brick and + work, then if you divide the 
6: Content by 272, omitting the 36 odd Inches, the 
_ Quote will give 3 the Content in ſquate Rod of 
Frick and half Work, . ee 
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the Content of each Dimenſion againſt it in its pro- 


r thickneſs ; that is, without reducing it to 3 

rick work : Then they take out all the Contents 
of the ſame thickneſs and add them together; Af 
ter which reduce them to 4 Bricks, and then to Brick 
and $, which done, add them and the Brick and + 
work all together; the Sum divided by 272, the 
Quote is Rods of Brick work in the whole at Brick 
and half thick; which of theſe two ways you like 


beſt, chat uſe in Practice. | 
| l Notes. 


Firft, In Brick work we ſeldom take the Dimen- 
fions nearer than Inches; that it, we do not mea: 


ſure to "Halves or Quarters, unleſs in very fing 
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Some Meaſurers caſt up their Dimenſions thus, 
ey multiply their Dimenſions together, and ſer 


Secondly, 4 


Secondly, 


Thirdiy, Sometimes Walls have Water Tables, 
which are two Inches thicker than the forementi- 
oned thickneſſes; in ſuch cafe meaſure the Wall 
at the ſame thickneſs tis above the Water Table 
and inſtead of ſetting down the Dimenfions of two 
Inch work, ſer down bur half one of the Dimenſions, 
For Example, Suppoſe the Dimenfions of a Wa. 

tet Table or piece of two Inch Work be . l 
m.en halve one of the Dimenſions, and it will be 
2 Dimenſion of 4 Inch Work; that it, of Work 
=_ e ee ee nn. 


| 18. W 
. 1 


; Furth In Meaſuring of Chimneys do thus; 


3 If the Chimney ſtand alone, that is, not leaning 


againſt, or being in a Wall, girt it about below 
the Mantle, or meaſure the Back and one Jaum and 
double it, and take that for the length, and the 
height of rhe Room for the breadth , theſe two Di- 


| | ; menſions multiplied together, gives you the Content 


in the ſame thickneſs the Jaums are. | | 
But if the Chimney ſtand againſt the Wall of the 
Houſe which was meaſured before, then you mult 
irt it round to the Wall, and multiply that into 
the height of the Room, the Product gives the Con- 
tent. And here take notice that no deduQtion is 


Mantle. 


made for the Vacancy berwixt the Hearth and the- 


1 becauſe of the wieths and chickning 
of rhe next Hearrh above. 5 


F:ſtbly, For the Chimney Shafts, you Foot”, pirt 
them round in the ſmalleſt part for the breadth, 


and take their height for the length; theſe two - 


multiplied together gives a Content in the lame 


thickneſs as their breadth for they are always mea- 


ſured as if they were one ſolid piece of Bric work, 
in conſideration of the Pargeting and 


which is 1 to bring them 4 + 
Sixthiy, In the pas of. tick 2 we 
take the 3 of the Arch, and half the breadth 


and add them together, for the true breadth or 
meaſure of the Curve of the Arch, this multiply d 


by the length gives the Content in the thickneſs of 


the Arch; If there be ſeveral Arches together, ſome 
Allowance muſt be made ro the Workman, fer tb 


Vacuities or Spandrels, which are commonly flFd. 


up. 


Seventbly, Note that all kind of Ornatental 


Work, as Architrave, Frieze, Cornite, Arches over 
Doors and Windows, Rubbd Returns Ruſtick 


Quoins and Mouldings, are geually meaſur d by | 


the Foot running Meaſure. 

Eizhtly, Nees Necks, Pilaſters, and ſuch like 
work, is valued at fo much a piece. | 

Ninthly, Tylzing is meaſur'd at ſo much the 
_ is, 10 Foot every way, of 100 fquare Feet; 


only Hype, Valleyt and Vater. Cour ſes, ate meaſured 
by the Foot running Meaſure. 2 


Laſtly, Pavi Sic Brick is commonl done 
the E N Yard. n by | 
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The greateſt part of Catpentents work, as Floor- 

ing, Roofing, partitioning and Ciel Joyſts ate mea. 
ſured by the ſquare, which Square contains 190 ſq. 
Feet; Or it is ſuch a piece of Work as is Juſt 10 

Foot long and 10 foot broad; and in Bills ot mea. 
ſurement is generally rated at fo much the ſquare. Wl the 

Windows are uſually ſer down ar ſo much 2 the 

TIE {o much a piece WOT Tr 
5 r Caſes at ſo much a piece, either within ot Do 
withour Doors. „ 
antletret and Tarſels at fo much a piece. 
Rapylinę, Paleing, Lintoling, Guttering, Cor nice 
and Window Board, at ſo much the foot running 


Meaſure, 7 444 Wi 
Stairs at ſo much the Step, or ſo much a piece. are 


—_ nfrottions for Meaſuring of Glaziers Work. | wh 
= -” The readieſt way of Meaſuring Glaziers work is by 
with a ſliding Rule, by which the Dimenfions are Pai 
taken very exact, even to 4 of an Inch; they com- 
- monly agree for their Work by the Foot, whether 
the Glaſs be old or new, Squares or Quarries. 
And here note, Thar if in meaſuring a Window, 
there be more Lights than one of the ſame bigneſs; 
as ſuppoſe you were to mea ſure an eight Light 
Window, and each of the upper Pains were. 3 foot 
2 Inches high, and 2 foot 1 Inch broad, and the 
lower Pains were 8 foot 6 Inches bigh, and 4 foot | 
8 Inches broad, then you need make but two Di- Bs 
- menfions of theſe 8 Pains of Glaſs, by ſetting them 
down as followeth. | 5 l 
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Joyners, Painters, Plaiſterers and Paviers Works 
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Sarſh Windows are Glazed by the Square; 
that is, we tell how many Squares there is in all 
the Lights, and then reckon what they come 
10 either at ſo much the Score, or ſo much the 
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Inftrattions for Meaſuring Joynery, Painting, 
Plaiſtering ana Paving . ork, 


are generally a for — Yard ; and there- 
fore [4 imenfions, bring ' their 


ving calt up e 
5 Sum into Yards , by dividing the Feet 
Now in taking the Dimenſions of Joyners or 
Painters work, ſuch as Po/lefjon. and Bead werk, 
you muſt by a Line girt the Bends and Hollows, __ 
and ſo bring it down to the bottom; after hic; ; 
meaſure the length of your Line by your Rule, Un 
ſetting down this length for one of your Di- 
menſions; then meaſure the length of the for- 
mer height, and ſet down that for a ſecond Di- 
.- Note, That Window-Shuts and Doors are mea · 
ſured work and half, becauſe they are work on 
both ſides. b Ni 


% 
Ly 


0 5 „ 30 842) 5 7 | 
ainting of Windows are uw ally agreed 
for at. ſo much the Light, and — at ſo 
much a piece. HEY 8 
Pllaiſtering is alſo meaſur d by the ſquare Yard, 
and when a Sommer or Girder lies below the Ciel: 
ng it is commonly deduCtted, where the Workman 
finds Materials. apt Ws 


"The Meaſuring of Maſons Work, 


_ Maſons Work, whether it be ſuperficial or ſolid, 
is meaſured by the Foot; if you meaſure the Work- 

manſhip only of Stone Steps, then you muſt mea. 

fue both ends of the Step, as well as its length. 


0 of Dedut#ions in general. 


. Firſt, In Brick work, you are to dedudQt tor all 
Doors, Windows, and other Vacancies that are mes 
In Carpenters work, -parricularly Flooring, you 
muſt make deduQtions tor the Well-bole for the 
Stairs, alſo for the Chimney Hearchs, and the like. 
Alſo in Partitioning, deduCtion muſt be made for 
all Doors and Windows that are meaſured in, 
la Roofing we make no deductions for Window 
' Shafts or Sky Lights, becauſe they ate more tros - 
ble to the Workman, chan the Stuff is worth that 


—_ where the Workman finds 
Materials, there deduQt 
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In Plaiſterers work, 
ion is to be made for all 
= {ured in. ; PEACE: Figs 
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oration for 4 8. Digging of Cellars; 


or the like, 


Digging is generally agreed for by ſo much the 
Yard ſolid Meaſarez and therefore, for finding the 
quantity of this kind of work three Dimenfions 
muſt be taken, which are ſet down, and calt up as 
followeth. E. I. | 
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rag method are all ola Denton 

u 

% ue, .. that's Solid Lend of Earth, is 
accounted one Load. . | 

| account of Fi 


"Having thus a particular 
meeaſu rink -of Works, I ſhall in the next of 
3 . 5 55 ſhort Bp * ot 2 our a Bill T6 


I furement. | 4 
=_ Bricklayers Work 4 5 A.B. « bis Hoof 
is C. D. by E. F. 5 


For 50 Rod 68 8 of Brick „ 
work, reduc'd to Brick and half, gen ©5 3 oo 
5 J. the Rod. 

g For 17 Square 75 Foot of plain ; | 

E Tyleing at the Squares at 2/, the 35: 10: co 


Squate. | 
Poor 250 Foot of Rub d Return, * 3 7 t 
= Nas: wy Fang b right Arch Shred WW. 
A or 75 Foot o YE In 

. 7 5 1 & Arch 7:10 f b 

or 36 Foot of Jac at 27. 8 

3 2 the a 1 2 8 ; 

or 1679 Foot © veing wit k p 

10 Inch oy” at 7 d. 8 2 48. 19205 : 

N The Som — yy 05 
_ wages, CIA hp. 187 ID — 


oo this manner, chahgir bs is to FETs 2 D 
ed, are Bills of W all other = 
. Wa ks formed and worded, 


I 
* 4 * — ö — . 
. F war” be” » 14 - 9 - N "if 
4. . 1 ; 
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© Direttions for Medfaring Board 4nd Timbit 


"Board and Plank is commonly Meaſured by 0 5 


Foot ſquare; and thefefore for finding the Content 

of any piece of Board, only-two Dimenſions are 

; „ uifire to de taken, which are ſet down 2 
1 


up wh in the preceeding Examples 
taught 


 Dimenfons: Z# S 
2 8 * a | J 
. Ra 
2 7 Ad, 1 9 4 "$34 F 
22 top." ”" 
If IKE ft 3 
* 1 ; 
2410 : 8 — 4 
70 FL | ESI. 0 34 


5 plece-of Board or Plank be RN one 


e Re SIO + 


end chan the other, add both ends together, and 


take half that Sum, or elſe Meaſure it in the tnid- _ 
dle for the true breadth, and Multiply: ir by the WM 


length for the Content. 


But ſuppoſe a piece of Board or Plank be 4 fn» i 1 
broad, and you would know how much in ay 


kent wilt make a foot 


1qua | mY 
hen decaule' 4 ſquare N contains 144 ſquare 
1 Pri it I divide 144 by 3, the Quote ll 


48 is the Inches in length, which of that breadth 
will make à Foot ſquare. 


Hence if you divide 144 by any given breadth, 4 
you u get che . that will make one Foot ſquate 


to that breadth, the reafon of which is evident; for 
if you Maltip ly #4 he Diviſor and Quote, that Is the 
length and bi the Produ& will make 144, 
the . 'Ingues in 2 ſquare * . d 


. 


l 
1 
1 


= had ir this 92 is the Table upon the com- | 
of 4 mon two Foot Rule made, call'd the Table of Boatd 9. 
=_— Meaſure, which ſhows uponany breadth how * ny 


in W * make a Foot ſquare. 5 
N 2 br 
bs E "A Table of Bogrd W 8 T 
e 617 25 lach\ - an 
Foot. | ta 

: ach. 
El |} 


By this is Table | ir ne that if A glee: of Board 17 
be 1 Inch broad, twill require 12 Foot in length * 
to make a Foot ſquare; Af 2 Inches broad, 6 Foot th 
in length will make a Foot ſquare , if 8 Inches <> 
broad, 1 Foot 6 inches will make a Foot ſquare. 


1 Meaſure Board by Ganter's Line. 


rg 7% Suppoſe a piece of Plank be 196 1. 1a 
cbes long, and 22 Inches broad, Whar's the on- ch 
tent? 

Extend the Compaſſes from 1 to 196 the length, 
Eo: the ſame Extent laid the ſame way; will reach from 
1 . breadth to 43 12, the Content in iupericial ; 


But if en the Content in Feet then Ex- 

tend the paſſes from 144 to 196, rhe ſame Ex- 
tent laid the 7 — way, will reach from 22 to 33 
Foot near, which is the Content of the Plank. 

If the Dimenſions be given in Feet and Inches, 
make an allowance for the odd Inches in parts of a 
Foot, by raking ſo my To and a half, or ſo * 
en and a W 


© WO... 


— 


Sn © 8 


* 


9 


ches +, the length that will, make one Foot ſquare. 


the other, it may eaſily a 


3 169 * f 1 
Bass; 2. Suppoſe a piece of Gent be 16 Foot I 
9 Inches long, and 2 Foot 3 Inches broad, How ma- 
ny ſquare Feet is contained therein ? 

Extend the Compaſſes from 1 to 2 Foot 4 the 
breadth, the fame Extent -will reach from 16 Foot 
to 37 Foot ; the Content near. 

Exam. 3. A piece of Board is 17 Inches broad, f 
and 33 Foot long, How many ſquare Feet is ! 
tained therein? = 

Becauſe the Breadth is given in Inches, 1 the nl 
Length in Feet, extend the Compaſſes from 12 tb nl 
17 the Breadth, the ſame Extent laid the ſame way, 
will reach from 34 Foot the length, to 48 Foot + al 
the ſuperficial Content. = 

Exam. 4. Suppoſe a piece of Board be 10 In- ll 


2 broad, how much in length will make a Foot I 
uare. 2 
** this caſe you muſt extend your | 
from 10 the breadth to 12, the 2 4 1 
laid the ſame way, will reach from 12 to 14 15 A 


The Meaſuring of Timber. —_—_ 
Timber is meaſured by the Foot ſolid Meaſure; al 
and therefore for Meaſuring of ſquar'd Timber _ * 
Dimenſions muſt be taken tha + 1s, Length, Bredth, | 
and Depth, by which Dimentions the 4 
od Feet of * piece of Timber may eaſily by | 


And here note, That whether Timber be round | 
or ſquare, if it be bur as bi oe end as it is -t 
but it it be bigger at one end than e then _ 
whether it be round or ſquare, there is trouble in f 
l it exaltly x N 1 

M3 Fl Now 


* & * 
Tax R 70 „ 4 


* 
w pe — 
of * 


Nis before 1 proceed any farther, ir will be 
neceſſary to ſhew you ſome Errors that are frequent - 
I committed in Meaſuring Timber. 
_ ': Errors in Timber Meaſure. 
_ Fr, When a piece of Timber is not truly 
_ ſquare, but broader than tis thick, tis common 
—_—_ with many Artificers in ſuch a caſe to add rhe breadth 
and thickneſs together, and take half the Sum for 
WE oo þ true fide of the ſquare, which is apparently 
1 al 3 3 3 4 | 5 | . 1 20485 a 
_ For Sqppoſe piece of Timber be 13 Inches. 
broad and 3 Inches thick, then fay they, the true 
ae is 8 Inches, for tis half of 13 and 3 added to- 
gether, which is maniteſtly falſe, for 8 times 8 is 
64, and 3 times 13 is but 39; fo that by this me- 
cho the Area of the Baſe is. 25 Inches more than 
de truth, which Error multiplied by the length 
_ will Eccreafe it confiderably ; 1d that Timber Mea- 
fu this'way makes it more than really it is: 
_— There is alſo a fecond Error, which is more fre. 
quent than the former, committed in the Meaſuring 
—_— round Timber, and that is this. . 
_— They take of the Gitt of a piece of round 
Fiber for. the fide of a "Square equal to ſich a 
_— Girt, which that tis falſe is very apparent. 
Lee Gitt of a piece of Timber be 70 Inches, 
_ What's the fide of a Square equal thereto? Anſwer 
vv ab way 17 Inches 3, But in truth is very near 2c 
=_ Inches, for the ſquare Root of the Area of a Circle, 
_ whoſe Citcumference is 70 Inches, is 19 Inches . 
== Now 20 times 20 is 98 and x7 + by. x7 + it gives - 
306 3, which multiplied by the Length, will give, 
_—_ # Contenc much leſs than the truth; > that Timber 
_ Tur this way, makes it much feſs than-it ſhould 
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- There i is yet athird Error in meaſuring W 
and ſquare Timber, that is bj bigger at — end than 
the other, and that is r it in the Middle, which 
Cuſtom is alſo very Erroneous, as we ſhall examin 
in the following Example. - 
"' Soppols x dice of Timber be 26 1 Fi 
at the greater end, and 18 Inches ſquare at the 
— and 36 Foot : long, WIRE the . 1 
nent. 1 


By the Common 6 Folſe cap: 
: 26 fide great end. 0 5 1 * 
18 * little end. 9 8 


44 Sum of the ſides.” 1 
22 1 ee. the au 


— FF" 
EI 2 2 
o . g * \ 
. 8 X x 4 
\ \ - — 


| : is 
by 434 A of the mean Square : 

| 437 length mm]. © $5 

1452 a | 4d ; | Th 
WN e 


—— 5 ; g : W 

* . * 
109088 Solid. in Inches. 
a q 45 * 
„ 

| | | 5 E | 

— . 3b 4 , " { S 

- 
£% *s 4 Sons — 


„576 A. great boſe. 324 Kl. little baſe 1 
224 A. Little haſc. eee 0 


— 776 A. ren B.. : 
86) 59 324 A. "little Baſe, 


ie,, IIS. 
7.  nn—— 144 « third of the length.” | 
OE ERS.” ˙ ww 8 : 


4% 


CEE Tm. oe 
| 211392 True ſolid Content in I. 
209088 Falſe ſolid Content in l. 

OY — 0 4 3 a 0 
02304 Differene. 
UHMaeence you ſe the method gives a Con- 
tent too little, and therefore if it happens to unite 
7 th the, former of the two preceding Examples, 


_ » hen it is * 95 that being too much and 
wis 100 little, go in ſome meaſure mitigate the 
"if 1 „ #8 * at | N A f ; | 


L 


"RY 
9 


of 


* 


* 
58 41 


F 
* 
7 


LY 


- Co e 
8 m en te I a] ou girt it 
I in the middle; a double Error meets wa"; —_ 
Content confiderably leſs than it ſhould be; for the 
ſame Error happens in girti 4 round Tres ia the 
middle, as in meaſuring the fide of 2 ſquare Tree in 

. the middle. 

| Having thus given you an account of theſe Errors, 
fe I ſhall in the next place. pro 1 ſome 3 oY 
7 2 then 3 a 1 . 4 will in great mea- _ _ 
| ure remedy. the two ok t preceding ran, 
and therefore ſerve very well for ce. =_ 
Ex. 1. Suppoſe a piece of Timber is 2 Foot 3 In- 


ches ſquare, and 20 Foot long, What's itgContent ? 
1 7 | | | 


| 2.3 


.” 1 


N h fi length. EEG 
101: 320 Se 2 


Lans 2. een e by 1-0 7 
2 Inches thick, wie Teh ten, e 
N r's the Content? | 


23 7. 


> | dS 2285 
face for Th Timber, whethet ir be ſquare 
Worms ioftexd o taking its Dimenfion in the 


Male, Meaſure or Glrt ir at fometking more that 
of the length from the greater end, and inſtead of 
mig 3 of the Gitt for the fide of the ſquare equal, 
—_ CT of it; Theſe ways though not exactly true, 
2 will in great Meiſiite cortett the formet, and 


ak Dor for ordinary Buſineſs, or where greet 
is not required. 


Exam 2. 27 iece of Timber, at * from 
the greater end \ cures Foot 5 Inches Fequare, : and 
ſuppoſe & be 23 Foor long, bs the Conſt 


. 1 „ 
974 0 


2. O. 1. % 1 8 — 5 f 
23 — | 


46. 1. 11 Solid Content, "pp 


— 
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Exon 4. Su ofe 5 Gitt is a Tayering Tree, 
at 7 from the greater end, be 67 Inches, and i its 
length 25 Foot, What's the Content? 

Here inſtead of taking one Quaxtet of 63, which 
18 15 and 1 Luke; 55 when 4s 18 N or 1 Foot 
6 Inches. N 
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"he 5 A piece of Timber is ab 


and 4 Inches the other, How much in length * 
make a Foot ſolid. | 
„ 620 (271 
4 ger; 2 | 
| BF ” aan, — 8 


"ree So that  Foct 3 Inches in length „ 1 
1 irs ro ſolid. =. D ut coke q 
rom this Example tis evi when a pi 114 
hich Timber is either ſquare or cker one wa — — 1 i | 
Foot 28 How much in length will make a Foot ſolid; nl 
or if you multiply the Tide of the ſquare by it ſe + 
pe "he thicknefs and breadth together, and by this BY 

Feet Product divide 1728 the ſolid [nches in one ſolid 


dot, the Quote will give you the length 
a ops fol Foot, © 4 ia, ” = The 


3 © The reaſon of which is very plain; for the 
—_ breadth multiplied into the thickneſs is the Diviſor, 


4% 

4 = 
5 the Content. 
I 1 oY \ 
3 * | , 7 : % 
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and that multipiied by the Quote, which is the 


5 ane will make 1728, the Inches in one ſolid 


And thus is the Table upon the common two 
Foot Rules made, call'd the Table of Timber Mea- 
ſure which ſhows how mach in length of any exad 


Square piece will make a Foot ſolid. 


7 1 a 9 k 8 > ; A 
1 8 Table of T imber Meaſur 5 


8 


i 
keet. 1443616 5 4 2 [2171 


In. P. © © ololg9.,31olt14hi 2 19 4723 


* ** * 2 — 


The uſe of this Table is thus, if a piece of Tim- 


ber be 2 Inches _ it ſhews you that 16 Foot 


in length will make a Foot ſolid ; if it he 7 Inches 


WW then you will find that 2 Foot 11 Inches and 23 of 
- an Inch in length, will make a Foot ſolid, 


| To Meaſure Timber by Gunter's Line. 


© Exam. f. Suppoſe a piece of Timber is 16 Inches 


: — work and 24 Foot long, what's the Content in 
cet. | 


The Fxtent upon the Line of Numbers from 12 


to 10 the Inches ſquare, being twice repeated the 


Came way from 24 Foot the length, gives 16 Foot 4 


* 


Exam. 


Exam. 2 A piece of Timber is 8 Inches one way, _ 
13 Inches the other, and 19 Foot long, what's the 
Content, . 8 | | | 

Reduce the piece to a Square thus, take the mid- 
dle betwixt 8 and 13 it gives 10 Inches & near, for 
the fide of the Squafre. Mo III 

Then the Extent from 12 Inches to 10 Inches 4, 
being twice repeated the ſame way from 19 the 
1 reach to 13 Foot 4 near, the « 
required... 


* 


Jr thus, withovr bringing it to a ſquare. The 


Extent from 12 to 8 Inches the Depth, laid the ſame 


way from 13 the breadth, will reach to 8 4 a fourth 
Number: Then the Extent from 8 4 to 12, ſhall 
reach the ſame way from 19 the length to 13 Foot 
J, the ſame Content as before. > % 
Exam. 4. Suppoſe the Girt of a piece of Timber 
be 56 Inches and 27 Foot ! what's the Courent. 
Having taken 4 of 56 the Girt, which is 16 In- 


ches for the fide of the ſquare equal, proceed as in 


the firſt Example; bar +75, extend: the Co 


rom 12 to 16, this being twice repeated from 277 Fi 


the length, wili reach to 48 Foot the Content. 
Exam. 4. Suppoſe the ſide of a ſquare piece of 
Timber be 6 Inches ſquare, How much in length 
will make a b oor ſolid.  .. e 
The Extent from the fide of the iquare to 12 la- 
ches, laid twice the ſame way from 1, ſhall reach - 
to the Feet and parts of a Foot, that in length will 
5 5 Foot ſolid, in our Example twill reach to 
juſt 4 Foot. 1 1 
If che fide of the ſquare be more than 12 Inches, 
ſuppoſe 14, then the Extent. of the fide of 
the ſquare to 12, being twice repeated the ſame 
way from 12, ſhall reach to the Inches and parts 
of an Inch, that in length will make a Foot ſond; 


1 


. Aim 3 
tn this Ng aint adored w;fll 
= neat 10 Inches in length will make a Foot Fc 

Soli f 

by If your Timber bo Tapering, they whether iebe by 

ſquare of round, take the Dimenſions of ir at + 7 from Te 

the pH end, as before has been directed. - 


w 


Of the Tranſmuatio of en 


70 reduce any ſuperficial Figure to a Shue: re 


- Rule. Extra the ſquare Root of the Area of am Fe 
Superficial Figure, it "river the fide fide of 4 1 1 
c thereto, 

Exam. 1. Su the Area of a Circle be 23 46 T. 
what“ 8 che lide of a Square equal thereto. 4 5 


g "was: 4 Suppoſe the Area of a Square be given, 


i us required to find the fide of another ſquare 12 
rms is. Dy 
Rule. Multiply the given Area! by une; | 
_M * vou would haue it bigger, the ſquare Root off 1. 
bbe Produt it the fide of the Square required : i it 
_ you would have it but half or &, or any other-pan 


1 dl a Time ſo big, then Extract the ſquare Root of 
2 Half or Quarter, Cc. of the propelet! Area, i 


EMC | 
—_— * 1 
1 Toroduce any rficial Fignrow Reflangle orlon iu 
_ Square; that U have ns * . the 
1 eee, ” 
_ Rule. Divide the given Arts nate ed Leng "0 
_ - wiped), the Res is ne 
=_ THO 


< 


— 


8 * " 4 to n * 
* a SOLES 
* * 


f 0 ' * . . 1e 
of Fam. 3. Suppoſe the Area of a Triangle be 366 
oot Foot, what's the breadth of a Rectangle equal there-- 
l © whoſe length 18 6 Fon. Af. 6 Fort.. 
whoſe Baſe or Perpendicular ſhall be any affigned - 
- Dimenſion. © S 
Rule. Divide the propoſed Area by half the given 
Luantity, the Luote is the Perpendicular or Baſe 
„„ TI ERECT any. 
: Tam 4, Suppoſe the Area of any Figure be 864 
Foot, what is the Baſe of a Triangle equal thereto, 
whoſe Perpendicular is 36 Foot. Anſw. 48. 


346, To reduce. any Superficial Figure to a Circle, te 
n/a #2, to find the Diameter of a Circle, equal to any - 

| given Superficies. . 

ven This is 1 note than what was" ſhown in page 
are 120; that is, having he Area of a Circle iu fun 
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er g And therefore if you multiply any given Area 

or offfl 1.27224, and extract the iquate Noot of the Pr 

1 Mir will te che Diameter of the Cucle required. 
— To reduce any Superficial Figure to an Elipfis, that | 
24, id hall base any aſſigned breadth or length.  - 
a Rule. What Figure ſocuer the given Ares ie, rate 
- it for the Area of a Circle, to which find the ſquare of 
t lon 


the Diameter, by the Method ſhown in page 120. 
th ON hen divide the ſaid ſquare. by the given length. or 
| breadth of the Eligſit; the Quote wilt be the breadth 
or length of the Elipſis required. 4 
"'Stippoſe the Area of a Circle be 6472, What's the 
Kran length of an EIpfis equal thereto, whoſe Conju- 
We gue, Diame:e e Breab is 46, Foot, 4 
9 FOOT p. Ind. 5.59 + +4 BY 
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& To find the fide of a Cube, equal to the ſolid Con- 
Rule. Exrral7 the Cube Root of the given Solid 


= Body, and it gives the fide of « Cube equal theres 


.. Suppoſe the ſolidity of a Parallelepipedon be 
32768 Foot, what's the fide of a Cube equal there- 
to? Anſw. 32. 5 | | 
If you would find the fide of a Cube double, tre- 
ble, Cc. or a half, a third,” &c. tis but doubling, 
trebling, Cc. or halving, thirding, Cc. the pro- 


I Fa, rg Area, and then Extracting the ſquare Root of 


uch ProduCt or Quote, and it gives the fide of the 
Cube required. ” WL 

Diameter of a Sphere equal to any gi- 

ven Solidity. 5 


4 luis is-no more than whit was effected in page 


153, where the ſolidity of a Sphere was given to 
find its Diameter; the difference is only this, what- 


* _ .everthegiven ſolidity is, take it for the ſolidity of 


a Sphere, and find a Diameter to it, as is taught in 
the forementioned Page. Ib 
LH, If you would reduce any Superficial fi- 


5 1 e to any other Superficial right lin'd figure, 
dis done both for Regular and Irregular figures 
= univerſally by Theo. 28. to the uſe of which I re- 


fer you fox an Example... 
© The like alſo, for Encreaſing or Augmenting of 
« Solids in a given Ratio, is ſhewn in the Uſe Theo, 
45. to which I alſo refer yo. 


_ How to, make a Veſſel of any Form, 10 Hold: any 
Quantity of Liquor, Cory, &c. 


Before I paſs to this neceſſary part of Geometry, 
u will be requiſite to inform you that, 284 


a Aa. A & * nt ws 


Me 0 161 as ; ING te 
IN 282 Cubick Inches is 1 Ale or Beer Gallon, 
272 Cubick Inches is 1 Corn or Dry Gallon, | 
1:1 231 Cubick Inches is 2 Wine Gallon: 


1a. And therefore. f 8 
* Cub. In.) C 


2538| *I irkin 1. 
50% [ i Külderkin EI .- —_— 
1015214 |- 1 Barrel 3 8 
185 2256 | on K 4 . > = 
4512584 ilderkin 8 1 
9024 1% 11 Barrel - 2 
e 4158 85 Rundlet 
145533 [* Hogſhead F © 
. 19404 1 Tercion Wine. 
29106 1 
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1 Buch. ond Meaſute. 

1 Buch Water Meaſure. 

4 Hundred of * or 25 
1 Chaldron, of 2 


To find the file of A Cube, to hold any — 
of Liquid or Dry Meaſure. 


re- 
of Rule. Had the Cube Inches in the Veſſel 
857 poſed, the Cube Root of which is the fide of a « 
equal.” . wave” 
T3. Exam. 1. What's the fide of a Cube that will 
hold Luk Beer Barrels 
N 10152 


2 4 * * — \ | | . 1 
Cub. Is. f y - * N F 85 


n 
3 
7 
1 
= 
133 9 
| a 
Pot. __ 
, OTE 
_- > "4. 
1 L * 
i LEED 
q * 4 
= 
_——— 
I * * 
* 
] 1 
1 
L 1 
"EE. 
9 4 
0 v 
o = Fon, 
N 
r 
EE 
1 
1 = 
te . 
ol - — 
« TM n 
5 4 3 
=—_ 
—< 4 
7 
4 
F * 
0 — 
I a \ mo 
= 9 
* * 
j 1 
1 # Is 
k 
\ 1 
25 
17 2 
8 
SY 
1 
2 -_ 
"TI * Ti 
" 2 = 
L of 
, 7 Sa 
d 4 * 
1 n 
92 
= fb 
*. 3 
F | * 
11 
a8 * 
g Fr g F# 
> 07 
i 
13 
4 * 
— 5 
J 1 
= 
4 . 
x 
ww ; 
. * 
1 9 
4 CI 
-42 N g 
1 ; . 
i L 
My - 
_ 
fl * 
. 2 
d . 
d J 
1 1 
7 + 
c = 
4 4 AL 
mel 7 
= 
E 
=.” 
4 2 
41 
n 
* 


| "Cav. 
10152 liebes in 3 Beer Bac. 


22515 Cube Inches in Beer Bartels, of 


tc Cube Root of which is 43.4 near: the fide of 2 


the Cube Root of which is 


Cube that will held Eight Barrels of Beer. 
Exam. 2, What's the fide of a Cube That will 
hold one Chaldron of Coals. 


* Inches in a Buch. Wane Meafare. 


, FE: a p A | * 15 

„„ | „„ 
A FS 2h 
—— — 


97920 Cubi ck Inches in 8 Chaldron, , 


2 near, the fide of 
the Cube that will hold 1 Chaldron. .. 
ES r 
any Limit w ani, Aber 

of any aſſigned height to bald 2 Quamity; 
divide the whole Salidity by the Area „ N. iuen 
Baſe, or. by the height, the Quote is the bight or 
Ae be Baſe, the A Row of which is the 
Ide required. - © 

Eecample 3. Whar's the fide of a An Baſe 
of a Paraltelepipedon, whoſe height is 6 Foot 


. chat will hold 6 Chaldron of Coals. 


we 


3 ; i F 


1 1 76236 


| 78336 cache, bd 


470018 Cubick Inches in 6 Claro 


| 88 
yl: 1 
HY "81 Inches heigh. | 

81) 470016 wy Arca of the Bae: 7 
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of | | | 

| Note; That for the 54 gere t add 4 Tents | 
ſm to the Quote, ſo that the Area of the Baſe is 5802.4 
oo Inches, the ſquare oo of which is 76.1 Inches 
rear the fide of the 
wa Exam. 4. 1 Ker; — a Ceſtern, the L < 
of which let be 74 Inches, the Breadth 26 Inches, 
tbe How High muſt is be to hold 6 Barrels of Wa- 

ter. 

Rule. End the ay Inches in 6 Barrels, "hin 


the Product of s into 86, chat is, by 1924 Fn 


8 
7 the gfargſa c Inches, 90 Late is the 5 
. 
Us TI, 
ng 
- WEI 
5 
DL 


"184 3. 


2 y Exam. 4 of what COR a C et 
el be, whole ht is 3 Foot, to two 
Barrels of Water 8 
Rule: Find tbe Cubick Inches i * two Barrels, Di. 
vide thoſe Inches by the height of the Cylender, the 
| r is the Area of the Baſe; hich ing a Circle, 
find the Diameter as is direfted in page 120. 
Thus proceed, and you ſhall find the Diameter 
of the Cylender to be 26.4 Inches xear. _ 
From theſe few Examples and what 5 tis 
7 evident how to change any kind of Veſſel into any 
other kind; as alſo to 6 a Veſlel of any ſhape, 1 
to hold any Quantity of Liquor, Corn, c. or | 
1 ſhall here Incert two Tables of the Proportion I poſ 
_ | betwixt the Weights and Magnitudes of Metals; I wei 
the firſt ſhewing the Proportion of the Weight of I pie! 
each cages to one another, when the Bodies or Fi- ¶ be 
ual : The ſecond ſhewing the Proporti- I 100 


on of yl es of like Solids, when the weight of 
the Metals are equal. 


e V 110k ft Table. 0 ; | F 
PRs 1. we — 
= 5 Copper — — 1890. 5 
Diver 2030 I 
3 =_ Lead r Tr 
: © - Quick-filver A of 
Geld 3999... Js 


1 * Abe tuft Table n yon that if any Body of Q 
+ Tin, juppoſe a Cube weight 1554 G all the like . 
re +. aye of the lame Bigneſs ſhall 1 (Gs 


ike 
gh 


6 ts 6 =} 
The Second Tobt 


MN Quick-filver — 35433 
Lead — . © 
| Silver =—— en 7161 


Tin —— T0000 


This Second Table is to ſhew you . P 
or the Sides when the Weigh 238 
iece of Tin of 19 


poſe a piece of Gold and SE 
weight, then if two Cubes _ of theſs 6 wo 


pieces of Meral, the fide of the Cube of Tin, ſhall 
be to the tide of the e as "3895 o 


I 0000, 


- 


4 r 


3 _— 


How to take an exalt 3 Pleo or Draught 
of Court, Yard, Garden, t. 


HE Practice and Method of performing this, 
T is grounded upon the Problem of making a 


Triangle with any 3 given Lines, provided any two - 


of them taken together be lo than the chi 
See Prob. 1. with its uſe. a oe 
12 ppoſing therefore the Artiſt be read 
ing this Problem, I ſhall PAY to 
to 0 fl what! propoſe. 
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Plan is required; Furſt 
take a view of it by caſt- 


5 1 
« we ads 2 te] * « 
6 wm | "OO R wal a 
e 8 1 q 
N 0 Oe ＋ — = OS \ 
N N 4 
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3 75 | 


Paper delineate t 


sn a Line fn every 
_ fide, bar is, of the fide AB, BC, CD, Oc. ſet. 


„„ C6.) 
Let ABCDEFG be a 
Court or Yard, whoſe 


ing your Eye quite round G0 
it Then upon a pieces of 

| e ſhape 
of it as near as you can 
by the hand, It matters 
not how falſe or diſpro- 


. tional che Lines are, pro: oe 
vided you make the ſame number in the Draught 


as ihere is really in the Court or Yard; arid that 
t them nearly in the ſame ſciruation. 
This done, with a Chain divided in half Feet, 
or elſe a 10 Foot Rod divided into Feet and Inches; 
Line ſtrain'd meaſure the length of 


ting down upon . this rough Draught the Dimenſi- 


on or length of each fide as you find it by Mea - 


** | 7 the fide AB is in length 56 F. 21, 
I therefore fer down upon theline A B in the rough 


3 Draught 56 F. 21. In like manner the Line BC 
; 2 ove 72 F. 91. this J ſet down upon the Line 


and ſo upon all the reſt. "Fs 
_ Having thus rounded ir, go to ſome corner, from 


4 5 whence : you f beſt may ſee, and moſt conveniently 


meaſure to all the other Angles; as in this caſe I go 
to the Angle 33 from thence with my Rod 
meaſure to the Angles A. G. F. E. which Lengths 
1 fer down upon the correſponding Lines in your 
rough Draught: The Dimenſions being thus taken, 
you may by help of the forementioned Problem, 
Cray a fair and true Plan thereof, as follows. 


How 


is # 


4 * * N 4 - 

by 2 * * * * 

* 
* * ** Ry 


| | _— | „ 8 | a 1 ü * 8 a | 
- : : ? 9 
0 0 187 J 1 N 1 
» 144 ; | : 
2 
How from this 


N e 2 1 Fr oi 
Rude Draught to dream 4 
fair one, AY - 


Upon the Paper on which you deſign to draw it 
make a point as C, to repreſent th: Corner from 
whence you meaſured the Diagonals, through this _ 

int draw a blind Line ar er for your firſt 
Diagonal, on which lay off from C to A 111 Foot, 
3 Inches, its meaſure taken from ſorne Duodecimal 
Scale; for if you actually meaſure by Feet and 
common Inches, it muſt be taken from ſuch a Scale, 
then take the fide AB 55 Foot 2 Inches from the 
| ſaid Scale, and ſetting one Foot in A, with the o- 
ou ther deſcribe an obſcure Arch toward C; next take 

» # the fide CB 72 Foot 9 Inches from the ſaid Scale, 
and ſetting one Foot in C, with the other croſs the 2 
Former Ark in B, then draw the Lines CB and AB i 
in Black, Red or what Colour elſe you pleaſe, fo Ml 
ook at Jou gotten two of the Roundary Lines of your 
| rau 8 | 27120 
: Next, For your ſecond Diagonal CG being 
a 1 128 Foot, take 128 Foot from your Scale, and ſe:= 
10 ting one Foot in C, with the other make a blind Ml 
Arch at G, then take 55 Foot the ſide A G, and fet= 


2 ting one Foot in A, with the other croſs the former 
i Arch in G, and draw A G, ſo have you got a third 
4 Again, take 92 Foot the third Diagonal, and ſet 


54 ting one Foot in C, with the other ſtrike a blind | 
hs Arch at F, and with the Diſtance G F 62 Foot, and nl 
one Foot in & croſs the ſaid Arch in F anddraw GF, 
ve ſo is a fourth Line of your Arch finiſhed. | 1 
wi This done, Takz 120 Foot from your Scale, and 

Ps with one Foot in C make a blind Arch at E; chen 

= 358 | . \ N 4 * Tos rake 1 


* - 


g T 188 15 | 

= [fake FE 42 Foot, and with one Point in F craſs 
bi te former Arch in E, and draw F E for the fifth 
= bourdray Line of your Draught. q | 
Laſtly, take the fide K D 83 Foot betwixt your 


Compa *Þ and with one Foot in E deſcribe an ob- 

cure Arch at D; then take 79 Foot the length of 

- the ſide CD, and with one Foot in C croſs the 

Arch in the point D; draw the Lines ED and C D, 

and your Draught is finiſhed. | 
This method may Ukewile be uſcd for ſmall Fields 

00 Encloſures. | 


_ Another, way 1 ; do the Fo 


Sometimes it may happen,” that by reaſon of old 
Stuff or Rubbiſh Iying upon the Plot or Plan, Di- 
_agonals cannot be Meaſured ; in ſuch caſe che fol- 
"lowing Method will be very ſerviceable. 
Lerthe Figure ABCD following be ſuch a Ruinous 
Foundation, whoſe Plot is required. 


Draw a rough Eye, Draught, and "meaſure the ſe- 


on the correſponding Sides as before; this done, 80 
to the Angle A and meaſure upon "the fide A B 5 
Foot to g, (or as octaſion requires more or leſs) 
alſo meal ure upon the ſide A D 6 Foot to e, (or 
more or leſs) from e to 2 ſtrain a Line and meaſure 
the length thereof, which let be 8 Foot; this ſet 
down upon the prick't Line eg in your Draught. 5 

Do the like at the Angle B, and ſet theſe down 
alſo; ſo have you Dimenſions ſuffcien to Plot your 
Dmg as followeth. 5 


7 draw a Fair Plot if the: ſame. * | 


upon a Sheet of clean Paper draw a Line, ang 
A 1 lay thereon from A to B 28 Foot, taken from you 


* 1 No | | F280 


” 
m : 
b x Y 

oh 
vo 


veral boundary Lines, whoſe meaſures ſet down up- 


5 bs 


1 2 


Points A and B deſcribe 
two prick't Arches at 
e and k; then becauſe 
the Dia ge is 8 


Nef 0. 


tom the Scale, and 7 
lay from A to g, and 
from B to h; upon the 


C 


Foot, take 8 from the ,&£ 
Scale, and with one 


47 


point in croſs the former Arch in e from A through 9 
edraw a Line at pleaſure, and lay thereon from A to nl 
D 27 Foot. Re H 


Again, Becauſe "the Diagonal b& is 9:I takeg 3 
from my Scale, and ſetting one Foot in h, with the 


' Other croſs the former Arch in &; then from 8 


through & I draw a Line at pleaſure, and lay thete? 

on from B to C 26 Foot for the fide BC: This done, 
from the points D and C draw the Line DC and 

the Plot is finiſhed, which if right, the Line D C 8 
_ meaſure upon the Scale 21 Foot, as it real- "Ml 

„„ | | | 


F< 3 
K ote, Tbe prick't Lines Ty h k muſt not appear 


in a fair Draught. 


Your Plor being fairly drawn, the Content is 1 1 
found in Feet and Inches by cutting it into Trian- 


es, as is ſhewn in Prop, 4. of the preceding Trea- 
tiſe of Meaſuring ; If the Content of it be requi; ' 
red in Perches, Roods or Acres, then divide the 


Content in J re Feet, by 272.25 the Quote will 1 
; Or divide the ſquare Feet by 10890 


be ſquare Perc i 
the Quote will be ſquare Roods, Or if yon divide i 
Þy 43560, the Quote will be As. 
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Lanner of - curing. 


1 SANDY © > 
| MEA SURING 
| | The Five Regular P latonick Bodies. 


ET the Diameter of the Sphere be 2 then the 


fides of the 5 Regular Bodies Mehr: in the 
4 will be as follows. | | 
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Diameter of the Sphere 2. 
Side of the Tetraedron 1.6229. 
Side of the Cube 1.1547. 818 
Side of the Oftaedron 14142. 1 3 
Sſde of the Dodecaedron 0.7136. _ . 
Side of the Icoſaedron 1.054. 


To cut the Terracdror. 


Make a Triangular Priim, whoſe Baſe is an Equi- 
lateral Triangle, gt) fide of which mult be 1.62, c. 
add the height of the ſaid Priſm 2 of the Diameter 
of rhe Sphere, that it, 3 of 2=+4 or x 4, a 
done find the Center of the Triangle (Prob. 170 
then let Plains be conceived to paſs * the 
Foims DFO, EFO, DEO, bar ic, ſhave the Wood 
= to theſe Points, and d you'll form the Tetrae- 
3 aan. THO To 


— 


—_ 


* 


3 


5 pre 4, * 


* angular 


- ſolid Content. | | 
Its ſuperficial Content is found 
by multiplying the Area of any 

ohe of t 


e 


, ' CORE "TIO * 9 
£ % e : 4 %C | ## 
p 2 0 ie J : | E 
; 1 * % 191 g « 6. 
* 4 ; CY e | J * 
To Meaſure it. | 
* 


& 5 
= 


"This Body being a Triangular Pyramid, mult be 1 Y 
meaſured by the Rule for meaſuring a Pyramid, vis. 


by multiplying any one of the Tri- 
Plains by 4 of the neareſt 

diftance betwixt one Plain and the 

point oppoſite, the Product is the 


Triangular Plains by 
their Number, which is. 4, the 
Product is the Area of its Surface, 


How to cut the Cube. 


For the cutting of this Figure there needs rio de. 1 
Con, only let the fide be 1.1547 and plain it enact. 
y ſquare. | AV eee 


2 N To Meaſurs it. 3 | 
+ Multiply any one fide by it ſelf, and that Pro- 


guckt again by it ſelf, this laſt ProduRt is the fol 


Content, 


Its Superficial Content is found by mul tiplying 
the Area of any one of the Baſes by that . — 1 
which is 6, the Product is the Superficial Content. Z 


To cut the Oftacdron. 


Let there be made a Parallelepipedon ABCDE & 1 
FGH whoſe Baſe is a ſquare, tlie fide of which 


mult be 1.41, Ce. and the height the Di , ; 3 
Biſect f 6 


\ © 


of the Sphere, Which is 2, 


— 


1 

U 4 , 1 
= 
4 


Cs. O H inthe Points, 4, ö, c, d, 
d join thoſe points by the 


5 3 both ſquare Baſes, . then con- 
ceire Plains to paſs through 


5 Bp kiſect the Lines AE, BF, 


: 


\ 3 daR; 45 T, lc I, ed Y,daY, 


= 2 1 8 
y 3 
1 4 


| 4 form the Octaedron required. 
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prick t Lines ab, bc, cd, da; this T- 
done, find the Centers X. of . 


the Points 20 X, be X, ed . 
that 7s, plain it oft to thoſe points, and it | will 


Note. I have not drawn the Lines of Sektion in 8 


wis Figure! becauſe it would make too great con- 


fon, the thing being clear without it, for if your 


1 . 


Plain paſſes bur through the forementioned Points 
vou cannot help forming the Figure. 
This ſolie is only two Pyramids! abutting upon 
one common Baſe, and is therefore meaſured by _ 
E multiplying one of its ſides by it felf, and that Pro- 
duct 5 A of the Diſtance of any two Corners, 
E this lakk Produtt is the ſolid Content. 
= Irs Superficial Content is found by Multiply ing 
the Area of any one of rhe triangular Baſes by their 
Number, which is 8, the Product is the Content 


% 1 


Iꝓo0 cut the Dodecaedron. 


E To cut this Figure whoſe ſide is-(0.71364) the 
genteſt Segment of tbe {ide of 2 Cube inſcribd in 
e ſaid Sphere, when cut in Extream and mean 
Proportion. Make rherefore a Cube fit to inſcribe 
che ſame Sphere, the ſidę of which n « Yo 


8 40 192 oF 
Lib balf the file of this Cube, vis, 5773 be ont. 
in Extream and mean Proportion, then form an Iſoſ⸗ 
© celes, whoſe Baſe is « © the fide of the Cube; and 
irs Altitude bx ( 71364) the greater Segment of 
half the fide of the Cube cut as aforeſaid. - 
This done make a Triangular Priim «bc hd F 1 
having this Triangle for its ſe and the n of che c 8 
Cube for its Altitude, bi- | = 
fett 5e in o, and take om | 
And on feverally equal to 
'bx, then let plains paſs 
5 through the points ae 
and ad m, du, that it, 
plain off the Wood to | | 
theſe points ac mand ada, è M 4 
Make 6 of theſe Figures, which glew'd, or 1 1 
wiſe faſten d to the Faces of the Cube; will make Wi 
| me Dogecararon required. 2 | 


Jo Macy re it. i .. 87 85 


"This Body is made u of 12 equal Pr 

[ the Baſes off which are he Penta mr Plains that 

bound the Figure, and the tops of the Figure the 

Center of it; find rherefote one of theſe Pentago- 

nal Baſes, and multipl ply it by * of its diſtance from 

the Center, this Produ multiply-by 12, it gives the 
ſolid Content of the Figure. 

Its ſuperficial Content is, found by multiply 

che Ates or one of the ee OG A 12. 
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of of the ſquare of the Di- 5 
meter of che Sphere, and 


we Diameter of the Spb 


chen from both theſe Cir- 


middle of the other Diviſions, then let Plains paſs 


| 3 I mb, &c. and you will form the Icoſacdron. 


This Figure is made up of 20 equal Pyram | 

E whoſe. Baſes are the Triangular Plains that bound | 
E the Figure, and height the half diſtance berwixx 
two oppoſite Faces; find therefore the Area'of one 
of theſe triangular Plains, and multi 4 of the 
= half. diſtance of any of the oppotite Plains; the 
Product multiply by 20, it gives the ſolid Content 
= of the Icoſaedron. | | 


we Area of any one of the Triangular Baſes 


= 4 


5 4 
7 7 * 3 _ 
_RcrT 
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Surface of the Cylender, de- 
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of w 


Make 2 Cylender, the Radius 
be (0.8944) the ſquare Root 


its Altitude (2) equal to 


find (a & Y) the Centers 
both the Circular Baſes, 


cular Baſes on the curve 


ſcribe two Circles at; ef the _ 


Diameter diftance therefrom. Divide any one of 


them, ſuppoſe the upper into 5 equal parts, and 


4 - likewiſe the under Parallel after the ſame manner, 
= only with this difference, that the beginning of the 


Diviſions on this, may be Perpendicular over the 


through the Points bd a, dee, e fa, fg 0 
Alſo d i, dek, hel, if, If m, &c. 1K b, 


kb, 
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To Meaſure it. 


ids 


20. 


Its Superficial Content is found, by molriplying 
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| The Proportions of the Sphere, and of the H;. 
© Regalar Bodies inſerib'd in the ſame. As found 
in Peter Herigon. Cur. Mat. 5 | 
Let the Diameter of the Sphere be 4. 


hs uw FY , 

— ras. 8 
8 2 © ET "——_ 
£ LY \ a =_ - 7 
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The Circum. of the greateſt Circle 6.28318 "i | 


- Superficies of the greateſt Circle — — 3.14159. 
Superficies of the Sphere— —— ——— 12.56687 
Solidity of the Sphere —— ———— 4. 1879 
The fide of the Teiraedron —— ——--—— 1.62299 
Superficies of the Tetraedron —— — 4. 6188 
Solidity of the Tetraedron — 


o. 15132 


| Superficies of 1he Cube ä——ꝛ— — 8. 

Solidity of the Cube. ———1. 5396 
Side of the Octaedron — —— ——— 1.41421 
Superficies of the Oflaedron—— —— — 6. 9282 
Solidity of the Oftzedron ——— — 2.33333 


Shpicſcies of the Dodecaedron 1051462 
Solidity of the Dodecaedron — —— 2.78518- 
Side of the Icoſaedron -. 1.05146 
Solidity of the Icoſaedron —— —— 2.53635 


If you would cut one of theſe Bodies out of 2 
Sphere of any other Diameter. Say, as the Diama- 
meter of the Sphere 2, is to the fide of any one of 
the Sotids infcrib'd in the ſame, ſuppoſe the Cube 
1.154); $0 is the Diameter of any other Sphere; 
1 8, to 9.2376, the ſide of the Cube iniſcribd 
an this latter Sphere. 
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Side of the Dodecaedion ——— — 0.71364 
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